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GEOLOGIC DATA 

Geologic data gathered during the Phase JII Resource Conservation and Recovery Act (RCRA) 0 
Facility Investigatioflemedial Investigation (RFI/RI) at Operable Unit No. 1 (OU1) at Rocky 

Flats Plant (RFP) include a summary of drilling and sampling data (Appendix Al), a discussion 

of geotechnical data (Appendix A2), a discussion of surveying data (Appendix A3), and a 

discussion of geologic data collected during construction of the french drain (Appendix A4). 

A1 DRILLING AND SAMPLING DATA 

This appendix summarizes the drilling and sampling procedures used during the Phase III RF4RI 

field investigation at OU1. In general, drilling and sampling operations followed the guidelines 

and rationale of the field sampling plan as presented in the Phase III RFIIRI Work Plan (work 

plan) (DOE 199la). The field investigation commenced in April 1991, when drilling locations 

specified in the work plan were located and staked in the field. Mobilization was conducted from 

April through July 1991, and included training field personnel in radiological safety and 

Environmental Management Department (EMD) Standard Operating Procedures (SOPs) (EG&G 

1991a), as well as procuring necessary field and support equipment, supplies, and subcontractors. a 
Drilling operations were initiated on August 2, 1991, and were completed on December 9, 1991. 

Rig personnel included a driller, helper, geologist, health and safety technician, and sampling 

assistant. All operations were directly supervised by the site manager and the health and safety 

officer. 

Drilling and sampling procedures followed SOPs where applicable. References to specific 

guidelines are provided throughout this appendix, and deviations from the field sampling plan 

and SOP guidelines are noted where appropriate. 

Al.1 DRILLING 

Section AI.I.1 discusses the general objectives of the drilling locations and Section A1.1.2 the 

specific objectives. Section A1.1.3 compares the drilling activities undertaken during the 

Phase III RFI/RI field program with those drilling activities proposed in the work plan. 

88110092 10/14/92 3:35 pm ap Al-1 ou1 Phase m RFURI Rqort 



A 1.1.1 Locations 

A total of 114 new locations were drilled during the Phase El RFWRI field program at OU1. 

Drilling locations were chosen to meet the guidelines presented in the work plan. Actual drilling 

locations were marked in the field and cleared according to Geotechnical SOP GT.lO, Borehole 

Clearing, by EG&G Rocky Flats, Inc. personnel. 

0 

Ninety-nine of the new locations were assigned 1991 project numbers in the 300 series; 

numbering from "30091" to "39891." The remaining 15 borings were temporary wellpoints used 

for multiple-well testing along Woman Creek. Table Al-1 notes the drilling and completion 

details for these locations. Appendix B2 gives additional details for the 15 borings affiliated with 

the temporary wellpoints. Figure Al-1 shows the locations and the site used for multiple-well 

testing. 

A 1.1.1.1 General Objectives 

Drilling locations were generally defined in relation to one or more of the 11 individual 

hazardous substance site (IHSS) locations at OU1. Chemical sampling within and near these 

IHSS locations was intended to further characterize the locations as potential sources of 

contamination and to develop a thorough understanding of the nature and extent of the 

contamination at OU1. Geologic data supporting the physical characterization of the site were 

collected from every drilling location. 

0 

A1.1.1.2 Specific Objectives 

The specific objectives for each drilling location are defined in the work plan. The five types 

of locations discussed in the work plan are boreholes, designated as "BH," monitoring wells, 

designated as "MW," piezometers, designated as "PZ" and pilot holes, designated as "PH" and 

temporary wellpoints drilled in conjunction with multiple-well tests along Woman Creek. 

Locations designated as both boreholes and monitoring wells were sampled according to the 

borehole sampling plan, and were subsequently completed as monitoring wells. Table Al-1 

summarizes the work plan designations for each of the drilling locations, with the exception of 

the temporary wellpoints. * 881/0092 10/14/92 3:35 pm ap A1-2 OU1 phase III RFuru Report 



As noted above, a primary objective of the drilling program was to collect geologic data. This 

objective was met by collecting continuous split-spoon core samples fiom 98 of the 114 drilling 

locations and logging them according to Geotechnical SOP GT.01, Logging Alluvial and Bedrock 

Material. Attachment A-1 presents the fiial core log descriptions in LOGGER (a geological 

logging graphic software) format. Core was not collected from the remaining 16 locations as 

these were the temporary wellpoint and the drive point locations for the multiple-well test. 

@ 

Specific data collection objectives varied according to the four work plan location designations. 

Borehole locations were drilled to define the nature and extent of soil contamination at OU1. 

To meet that objective, a borehole soil sampling protocol (discussed in Section A1.5) was 

designed to provide a complete suite of chemical data. Monitoring well locations were drilled 

to define the nature and extent of ground water contamination at OU1; completed locations have 

been incorporated into the routine monitoring program and are sampled quarterly for chemical 

analysis. Piezometer locations were drilled to provide hydrologic data defining the ground water 

conditions at OU1; water levels are taken quarterly at piezometer locations under the routine 

monitoring program. Pilot hole locations were drilled to determine whether multiple-well tests 

could be run at the locations prescribed by the work plan; the resulting data objectives at pilot 

hole locations (depth to bedrock and the thickness of saturated alluvium) were determined by 

field analysis of core samples. 

Soil sampling at monitoring well, piezometer, and pilot hole locations followed an abbreviated 

protocol (described in Section Al.5) designed primarily to characterize cuttings drummed at these 

sites. 

A1 . 1.1.3 Deviations From the Work Plan 

Table A1-2 compares the drilling activities undertaken during the Phase III RFI/RI field program 

with the drilling activities proposed in the work plan. Net deviations included 5 additional 

boreholes, 6 additional monitoring wells, and 3 additional piezometers, as well as 3 fewer 

combination borehole/monitoring wells, and 29 fewer temporary wellpoints. These deviations 
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result in 18 fewer drilling locations than planned. Specific deviations from work plan guidelines 

0 are discussed below. 

The net increase of five additional borehole locations resulted from six additional locations and 

one cancellation. The six additional borehole locations included three offsets from original 

locations (30491, 31291, and 31691) and three locations planned as combination 

borehole/monitoring wells that were not completed as wells (30791, 36491, 35191). All three 

of the borehole offsets were necessary because of poor recovery in the original boring 

(Table A1-3). Well completion at location 30791 was canceled due to equipment unavailability 

and location 36491 was canceled because it would have been damaged by construction activities, 

and location 35191 could not be completed as a well due to a shallow depth to bedrock 

(Table A1-4). 

Each of the six additional monitoring well locations (31791,38491,38791,39691,37891,39191) 

was an offset from an oxiginal location. Table A1-3 references these offset locations by their 

original locations. Location 31791 was offset from location 30791, which was not completed as 

a well due to temporary equipment unavailability. Location 38491 was offset from location 

38391 because poor recovery in the original boring did not allow for a precise determination of 

the depth to bedrock. Location 38791 was offset from location 38691 because the depth to 

bedrock in location 38691 was too shallow for well completion. Location 39691 was offset from 

location 38091 because a water main was ruptured during initial drilling at location 38091. The 

remaining two offsets (37891 and 39191) were necessary because their original locations (33391 

and 33091) were not, as prescribed by the work plan, completed as bedrock wells. 

Three piezometer locations not prescribed by the work plan (39291, 38891, and 38991) were 

added to determine the effects of the french drain on alluvial and bedrock saturation. One 

piezometer location (PZO4) prescribed by the implementation plan was canceled prior to drilling 

because french drain construction activities would have destroyed it. 
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Nine locations prescribed by the work plan were to be initially drilled and sampled as boreholes 

and subsequently completed as monitoring wells. All nine locations were initially drilled and 

sampled according to the borehole sampling protocol, but only six of the nine locations were 

completed as wells. Two of the three locations not completed as monitoring wells (30791 and 

36491) were canceled, the third location (35191) was not completed as a well due to a 

prohibitively shallow bedrock contact (Table A1-4). 

0 

Forty-five planned temporary wellpoints were to be distributed among 3 testing locations; each 

testing location was to consist of 15 wellpoints on a 3-foot by 5-foot grid. However, because 

preliminary pilot hole explorations showed that only one of the three planned locations was 

suitable for multiple-well testing, only one of the three planned testing grids was constructed. 

The sixteenth wellpoint or drive point hole, and the only one assigned a project number (39891), 

was installed for the single-well test run in conjunction with multiple-well testing at Site 1. 

A1.1.2 Euuipment and Procedures 

@ A1.1.2.1 General 

Ninety-six of the 114 drilling locations were initially drilled using hollow-stem augers equipped 

for continuous split-spoon core sampling following Geotechnical SOP GT.02, Drilling and 

Sampling Using Hollow Stem Auger Techniques. The 18 locations not drilled with hollow-stem 

augers included 2 locations that were drilled manually using a drive hammer (39491 and 39591; 

both were boreholes), and the 16 temporary wellpoint locations that were drilled using solid-stem 

augers (location 39891 and 15 other locations designated as E1-5,01-5, and 11-5 for extraction, 

observation, and injection wells). 

Except for the two manually driven locations and the 16 temporary wellpoints, all locations were 

drilled using mobile B-57 drill rigs. All locations from which continuous split-spoon core 

samples were collected, including the two manually driven boreholes, were sampled using a 

2- 1/2-inch inside diameter (I.D.), 2-foot-long split-spoon sampler. At mechanically augered 

locations, the split-spoon sampler was mounted to a latch box in the lead auger, and a "moss 

system" was used to retrieve the core after each run while leaving the augers in place. At the 
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two manually driven locations, the split-spoon sampler was driven directly into the soil. For 

volatile organic (VOC) and geotechnical sampling, a 3-inch-long, 2- 1/2-inch-I.D. stainless-steel 

sleeve was placed at the lead end of the split-spoon sampler. 

@ 

Sections A1.1.2.2 through A1.1.2.7 discuss the specific drilling equipment and procedures used 

at each type of drilling location. As discussed in Appendix A2, geotechnical sampling followed 

American Society for Testing and Materials (ASTM) D1586 procedures for drive sampling. The 

following discussion does not, however, include explicit reference to drive sampling procedures. 

For a full discussion of geotechnical sampling, and the related modifications of drilling 

procedures, refer to Appendix A2. 

Handling of Drill Cuttings 

Drill cuttings from all locations except temporary wellpoints were drummed in accordance with 

Geotechnical SOP GT.08, Handling of Drilling Fluids and Cuttings. Cuttings generated at 

temporary wellpoints were backfilled into the hole prior to grouting and abandonment. Boreholes 

at temporary wellpoint locations were abandoned according to Geotechnical SOP GT.05, 

Plugging and Abandonment of Boreholes. 
0 

Description and Handling of Core Samples 

Continuous split-spoon core samples were collected from all locations except the 16 temporary 

wellpoints. Preliminary core log descriptions were written at the drill site by the rig geologist 

and all core not used for chemical sampling was boxed at the site. Wooden blocks were labeled 

and placed in the core boxes to note the beginning and finishing depth for each box, the 

beginning of each drilling interval, and to represent sections of no recovery. Once returned to 

the field trailer, these boxed cores were described in detail according to SOP GT.01, Logging 

Alluvial and Bedrock Material, by the project stratigrapher. Attachment Al-1 presents finalized 

core logs in LOGGER format. 
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Equipment Decontamination 

Drilling and sampling equipment was decontaminated according to Field Operations SOP F0.03, 

General Equipment Decontamination. Sampling equipment was decontaminated prior to each 

use, while drilling equipment (augers, drill stems, drill bits, and all other down-hole equipment) 

was decontaminated before being used at each new borehole location. All drill rigs were 

completely decontaminated before entering each new MSS according to procedures outlined in 

SOP F0.4, Heavy Equl'pment Decontamination. 

0 

Abandonment 

All locations not completed as monitoring wells or piezometers were abandoned according to 

Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes. Abandoned locations were 

marked with stainless-steel identification tags secured to the concrete at the surface. 

Identification tags include the designated 300-series location number, survey coordinates, 

elevation, and date of abandonment. 

A1.1.2.2 Boreholes 

All drilling at the 48 mechanically drilled borehole locations was accomplished using 6-1/2-inch 

outside diameter (O.D.) hollow-stem augers equipped with split-spoon samplers. Mechanically 

drilled borehole locations were drilled approximately 3 feet into bedrock. A general provision 

was made in the work plan for completing borehole locations as wells if subcropping bedrock 

sandstones were encountered. However, because no sandstones were encountered in locations 

planned as boreholes, all borehole locations were abandoned according to guidelines in 

Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes. 

Due to difficulties with rig access, two of the alluvial boreholes (39491 and 39591) were sampled 

using a manual drive hammer setup. Following the hand-auger sampling SOP Addendum 

(SOPA), the 2- 1/2-inch-I.D. split spoon was initially quipped with 12-inch polybuterate tubes 

to collect continuous core samples for chemical analyses. After sending polybuterate-tubed core 

samples out for analysis, however, field personnel were informed that the analytical laboratory 

did not consider them appropriate for organics sampling. To provide acceptable samples, both 
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locations were redrilled less than 5 feet from the original locations (using the same location 

numbers) using split-spoon samplers equipped with the standard 3-inch-long stainless-steel 

sleeves used for VOC sampling. Following the hand-augering SOPA, manual drive hammering 

was accomplished by attaching the split spoon to a slide hammer and advancing it in 1-foot 

intervals to 10 feet or refusal, whichever came first. 

0 

Al. 1.2.3 Alluvial Monitoring Wells and Piezometers 

Alluvial monitoring wells and piezometers were initially drilled to the bedrock contact using a 

6- 1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers. As soon as the bedrock 

contact was identified in core samples, locations suitable for well or piezometer completion were 

reamed with an ll-5/8-inch- O.D. auger. After reaming, these locations were drive sampled 

2 more feet into bedrock according to ASTM D1586 procedures using the split-spoon sampler 

equipped with 2-1/2-inch-I.D. augers and a 140-pound drive hammer. Drive sampling was 

employed to avoid smearing any of the bedrock clays upward along the walls of the boring. 

Section Al. 1.3 discusses well and piezometer construction specifications. 

As noted in Table AI-2, 14 proposed monitoring well locations were not actually completed as 

wells (see Section A1.1.3.2). Locations not suitable for well completion were not reamed, and 

drive sampling was not necessarily employed for bedrock sampling. 

Al. 1.2.4 Bedrock Monitoring Wells and Piezometers 

Bedrock wells and piezometers were initially drilled a minimum of 3 feet into bedrock claystone 

using 6-1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers. After drilling 

3 feet into bedrock, holes intended for completion as bedrock wells or piezometers were reamed 

with 14-inch-O.D. augers. Twelve-inch steel surface casing was then installed according to 

Geotechnicd SOP GT.03, Isolating Bedrock from Alluvium with Grouted Surj4ace Casing. 

Following Geotechnical SOP GT.03 guidelines for installing large-diameter surface casing, a 

mixture of cement and reduced pH bentonite grout was pumped into the borehole prior to 

emplacement of the surface casing. Stainless-steel centralizers were placed 2 feet from each end 

of the casing to ensure a minimum 2-inch annular space. Once the casing was in place, the 
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cement-grout mixture was forced out through pre-drilled ports at the base of the casing and into 

the annulus by pushing a plug down through the casing to the bottom of the hole. The annulus 

was topped off to the surface if necessary, and the cement grout was allowed to harden for a 

minimum of 24 hours. 

@ 

Drilling through and below the surface casing was accomplished using 6-1/2-inch-O.D. hollow- 

stem augers equipped with split-spoon samplers. After reaching total depth, bedrock wells were 

installed according to Geotechnical SOP. GT.06, Monitoring Well and Piezometer Installation. 

Section A1.1.3 discusses the installation procedures in detail. 

Al. 1.2.5 Combination Borehole/Monitoring Wells 

Combination borehole/monitoring wells (seven total) were drilled in the same fashion as alluvial 

monitoring wells, using 6- 1/2-inch-O.D. hollow-stem augers equipped with split-spoon samplers 

from ground surface to the bedrock contact, and then drive sampling 2 feet into bedrock. They 

are distinguished from the other wells because soil samples were collected according to the 

borehole sampling protocol rather than the abbreviated monitoring well protocol. 

Section Al. 1.2.1 discusses the distinction between these two sampling protocols. * 
Al. 1.2.6 Pilot Holes 

All drilling at pilot hole locations was accomplished using 6-1/2-inch-O.D. hollow-stem augers 

equipped with split-spoon samplers. Drilling procedures at pilot hole locations were tailored to 

meet specific data needs (depth to water table and depth to bedrock); following these general 

guidelines, each pilot hole was drilled between 2 and 3 feet into bedrock. 

Al. 1.2.7 Temporary Wellpoints 

Procedures and equipment used to install temporary wellpoints generally followed the guidelines 

of Technical Memorandum 3, Multi-Well Pumping Test Plan (DOE 1991). Temporary wellpoint 

locations were first drilled to within 1 foot of the water table elevation using 4-inch-O.D. solid- 

stem augers. Wellpoints were supposed to be driven into the saturated zone from that point. 

Boulders and cobbles, however, made it necessary to auger guide holes to near total depth at 
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some locations. Stainless-steel wellpoints (1-1/2-inch O.D.) were placed in the guide holes and 

driven with a 140-pound drive hammer to final depth while held in a vertical orientation. After 

completion of multiple-well testing, the wellpoints were removed from the ground. 

0 

Al. 1.3 Monitoring Well and Piezometer Installation 

A total of 22 alluvial monitoring wells, four bedrock monitoring wells, three alluvial piezometers, 

and two bedrock piezometers were installed. Monitoring wells and piezometers, distinguished 

only by the intended data collection objectives, were constructed to meet the same specifications 

outlined in Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation. Completed 

monitoring wells and piezometers were labeled with the appropriate 300-series project number 

on the protective casing as well as the concrete pad; locks were installed to deter tampering. 

Al. 1.3.1 Construction Specifications 

Figure AI-2 illustrates the general features of an alluvial well completed in accordance with 

Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation. Moving down from the 

surface, the annular space is occupied by the following materials: a concrete surface seal, 

bentonite grout, a bentonite seal above the filter pack, and a filter pack made of 16-40 gradation 

silica sand. Bedrock wells are constructed in the same fashion, except that the bedrock is 

isolated from alluvial materials with grouted surface casing installed according to Geotechnical 

SOP GT.03, Isolating Bedrock from Alluvium with Grouted Surface Casing. 

0 

SOP GT.06 guidelines for monitoring well and piezometer construction are provided in terms of 

thicknesses for each of the materials placed in the annular space. Guidelines current at the time 

of this report are as follows: the surface seal is to extend between 1-1/2 and 3 feet below ground 

surface, the bentonite seal is to be at least 2.0 feet thick, the filter pack is to extend at least 

6 inches above the top of the screen, and the sump is to be 2 feet long. Stainless-steel 

centralizers were installed above and below the well screen. Section A1.1.3.2 discusses 

deviations from SOP specifications. 
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Al.  1.3.2 Deviations From SOP Guidelines 

The comparison of well and piezometer constructions to SOP guidelines is complicated by the 

fact that Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation, has been revised 

by document change notices (DCNs) since the initiation of the Phase ID field investigation at 

OU1 (Figure A1-3). Deviations discussed below are based on comparisons to current SOP 

guidelines; relevant DCNs are, however, noted where appropriate. 

0 

Surface seals in three wells (31791,33691,35991) extend more than the maximum 3 feet below 

ground surface. In all three cases, the surface seal was made slightly more than 3 feet in order 

to meet the top of the bentonite seal. These minor deviations from Geotechnical SOP GT.06 

guidelines were made only when strict compliance with SOP guidelines would have required 

placing less than 1 foot of bentonite grout above the bentonite seal. 

Three wells (30991,33691, and 34791) have less than the minimum 6 inches of filter pack above 

the top of the screen. All three of these wells were, however, constructed prior to 

implementation of Geotechnical SOP GT.06 DCN 91.06 (effective November 8, 1991), which 

was the fust time a specific lower limit (6 inches) was set for the amount of filter pack required 

above the top of the screen. 

@ 

Fifteen of the 31 completed well and piezometer locations have sumps that are not exactly 2 feet 

long. All 15 of these locations have sumps extending approximately 2.4 feet below the screen. 

This deviation from SOP guidelines was due to an equipment lot change. 

A1.1.3.3 Deviations From the Work Plan 

Seventeen of the 39 planned well locations, including 3 locations planned as combination 

boreholelmonitoring wells, were not completed as wells. Table A1-4 lists all 17 of these 

locations and provides brief explanations as to why the wells were not completed. 

Eleven of the 17 planned wells were not completed because of prohibitively shallow bedrock 

contacts. Following current Geotechnical SOP GT.06 guidelines, Monitoring Well and 
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Piezometer Installation as illustrated in Figure A1-3, the minimum thickness of alluvium required 

for completion of an alluvial well is 6.0 feet. However, as also illustrated in Figure A1-3, the 

minimum alluvial thickness required for alluvial well completion was 8.5 feet until Geotechnical 

SOP GT.06 DCN 91.06 (effective November 8, 1991) was instituted. 

0 

The only two locations (38691 and 38791) that were abandoned due to prohibitively shallow 

depths to bedrock (although they had more than the prescribed minimum 6.0 feet of alluvial 

cover) were both drilled prior to the institution of DCN 91.06. However, because the depth to 

bedrock in both of these locations was less than the pre-DCN 91.06 minimum 8.5 feet, neither 

could have been completed in conformance with SOP guidelines at the time they were drilled. 

Bedrock was encountered at less than the current minimum of 6.0 feet at each of the remaining 

nine well locations that were abandoned due to shallow bedrock contacts. 

The remaining six abandoned well locations were not completed for reasons other than 

insufficient alluvial thickness. Well completions at locations 30791 and 36491 were canceled; 

at location 30791 because the necessary field equipment was temporarily unavailable, and at 

location 36491 because it would have been destroyed by the construction of the french drain. 

Location 38091 had to be abandoned because a water main was ruptured during drilling, and 

location 38391 was not completed because poor recovery did not provide a well-constrained 

depth to bedrock. 

0 

The final two locations planned but not completed as wells, 33091 (MW28) and 33391 (MW27), 

were slated to be the first bedrock wells installed during the Phase III field investigation at OU1. 

Both locations were abandoned because guidelines for surface casing were not yet communicated 

to field personnel. Both locations were later offset and redrilled; the prescribed bedrock wells 

were then installed at these offset locations (37891 and 39191). 

Location 39691 (MW20), initially slated for completion as an alluvial monitoring well, was 

screened in bedrock within a subcropping sandstone. Although location 39691 was not screened 

in alluvium as planned, the work plan did require that wells be completed in subcropping 
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sandstone units to evaluate the potential for downward migration of contaminants into bedrock. 

Therefore, screening the subcropping sandstone rather than true alluvial material at location 

39691 was a reasonable modification of the work plan as it followed a contingency plan that was 

explicitly stated in the work plan. 

@ 

A1.2 SAMPLING 

A1.2.1 Soil Sampling 

Soil sampling followed work plan guidelines. A broad suite of soil samples was collected from 

those locations designated as boreholes. Locations designated as monitoring wells, piezometers, 

and pilot holes were sampled according to an abbreviated sampling protocol designed to 

characterize cuttings drummed at the site. Soil samples were not collected at temporary 

wellpoints, because no cuttings were drummed at these sites. 

Collection, containerization, preservation, handling, and shipping methods were standardized 

according to SOP guidelines for each sample type. Sample intervals varied according to the 

purpose of the drilling location. Figures A1-4 through A1-6 show typical sampling intervals. 

A1.2.1.1 Analytical Suites 

The "full suite" of analyses specified in the work plan is divisible into five distinct groups of 

analyses: volatile organics (VOCs); semivolatile organics (SVOCs), including acid extractables, 

baseheutral extractables, and pesticides/PCBs; radionuclides; metals; and indicators, including 

what the work plan calls "other inorganics" and "indicators." Table A1-5 lists the individual 

chemical parameters analyzed in each one of these five groups. Analytical procedures were to 

follow guidelines listed in the General Radiochemistry and Routine Analytical Services Protocol 

(EG&G 1990). 

The work plan originally called for a full suite of analyses at borehole locations, and only VOC 

analyses at monitoring well, piezometer, and pilot hole locations. Technical Memorandum No. 1 

(DOE 1991b), the chemical analysis plan, modified these guidelines to exclude SVOC analyses 

from the general borehole sampling protocol. Only locations specifically noted in the chemical 
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analysis plan were to be analyzed for a full suite of analytes, including SVOCs. Table A1-6 

summarizes the actual soil sampling activities undertaken during the Phase III field investigations 

at OU1. Section A1.2.1.6 identifies and discusses deviations from the work plan or chemical 

analysis plan. 

Al.2.1.2 Collection Methods 

The two main types of soil samples taken for chemical analyses were 6-foot composite samples 

and 3-inch-long discrete samples collected in stainless-steel sleeves. Six-foot composite samples 

were taken for SVOC, metals, radionuclide, and indicator analyses. Stainless-steel sleeve samples 

were collected for VOC analyses. Containerization and handling procedures followed applicable 

guidelines in Field Operations SOP FO. 13, Containerization, Preserving, Handling, and Shipping 

of Soil and Water Samples. 

Composite sampling involved collecting material fiom each of three consecutive 2-foot split- 

spoons. Each core was f is t  peeled with a stainless-steel putty knife to remove any surficial 

material smeared onto the outside of the core. Core material was then collected with a clean putty 

knife and homogenized in a stainless-steel bowl. Typically, one-quarter to one-half of the core 

in each spoon was removed for the composite sample; the remainder of the core was preserved 

in a core box for detailed logging by the project stratigrapher at the OU1 field trailer. All putty 

knives and bowls were decontaminated in the field between samples according to Field 

Operations SOP F0.03, General Equipment Decontamination, and sampling technicians changed 

gloves before collecting each new composite sample. 

Following Geotechnical SOP GT.02, Drilling and Sampling Using Hollow Stem Auger 

Techniques, discrete samples for VOC analyses were collected in 3-inch stainless-steel liners 

placed inside the split-spoon samplers prior to drilling. Immediately after the core was opened, 

scanned, and measured, the stainless-steel liner was removed from the spoon and its exposed ends 

covered with sheets of teflon and capped. The capped sample was then wrapped with black 

electrical tape, labeled, recorded, bagged, and placed in a cooler chilled to 4 degrees Centigrade. 
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Al.2.1.3 Containerization, Preserving, Handling, and Shipping 

Sampling procedures were designed and executed in accordance with Field Operations SOP 

FO. 13, Containerization, Preserving, Handling, and Shipping of Soil and Water Samples. VOC 

samples were collected and shipped in a capped stainless-steel sleeve, and radionuclide samples 

were collected in 500-milliliter (ml) amber jars. Samples for metals, SVOC, and inorganic 

analyses were collected in a single 250-ml amber jar. All samples were labeled, recorded, 

bagged, and placed in coolers immediately after collection. Samples collected for radiological 

analyses (both the low-volume screening samples discussed in Section A1.9 and the high-volume 

analytical samples discussed in Section A1.2.1.2) were placed in a nonchilled cooler; all other 

samples were placed in a cooler chilled to 4 degrees Centigrade. 

a 

A1.2.1.4 Borehole Sampling Intervals 

At locations designated as boreholes, continuous 6-foot composite samples were collected from 

the entire drilling depth. After three 2-foot runs, the full 6-foot composite sample was 

homogenized and divided into three containers: a 500-ml amber jar for radionuclide analyses; 

a 250-ml amber jar for metals, SVOC, or inorganic parameter analyses; and a 120-ml plastic 

bottle for radiological screening. Below the water table or bedrock contact (whichever was 

encountered fist) composite samples consisted of radiological screening samples only. 

a 

Stainless-steel liner samples for VOC analysis were collected from borehole locations at the base 

of the 0- to 2-foot run and every 4 feet thereafter until either the water table or the 

alluvium/bedrock contact was encountered. In addition, one VOC sample was collected directly 

below the water table and one directly below the alluvium/bedrock contact. 

A1.2.1.5 Monitoring Well, Piezometer, and Pilot Hole Intervals 

At locations designated as monitoring wells, piezometers, and pilot holes, VOC samples were 

collected only at the water table and bedrock contact depths. Just as in borehole locations, 

continuous 6-foot composite samples were collected through the entire drilling depth; however, 

composite samples from these nonborehole locations were collected solely for radiological 

screening. 
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A1.2.1.6 Deviations From the Work Plan 

Table A1-2 summarizes the actual sampling. Sampling intervals followed protocols as closely 

as possible. Locally poor recovery, however, did not allow for strict compliance in some cases. 

The only systematic deviations from the work plan or chemical analysis plan were made as a 

result of lack of finalization of SVOC sampling protocols. This lack of defmitization was due 

primarily to the fact that drilling operations began before the final version of the chemical 

analysis plan was available. 

As noted above, the chemical analysis plan modified work plan guidelines to exclude SVOC 
analyses from all but a select list of borehole locations. Until the chemical analysis plan was 

made available, field personnel were provided with a tentative list of locations where SVOC 
analyses were to be taken. Because preliminary guidance was conservative, SVOC analyses were 

requested at nine locations that were not specified for SVOC analyses in the chemical analysis 

plan (30091, 30391, 30491, 30591, 32991, 33191, 34891, 36391, and 39491). Two additional 

locations (30191 and 32191) had been drilled and sampled prior to receiving the preliminary 

guidance for abbreviating SVOC sampling. e 
In two instances (at locations 36491 and 36991) preliminary guidance authorizing deletion of 

SVOC sampling was at variance with the chemical analysis plan. Following preliminary 

guidance, but deviating from the chemical analysis plan, SVOC samples were not collected from 

those two locations. 

Aside from the systematic changes in SVOC sampling, deviations from the analytical protocol 

occurred only at four locations. Indicator analyses were inadvertently not requested at borehole 

location 39591, and there were three monitoring well locations (31191,34791,38091) where no 

soil samples were collected. Location 38091 was not sampled because a water main was hit 

during drilling; an offset location (39691) was sampled as planned. Poor recovery at both 

location 31191 and location 34791 did not allow for collection of the prescribed samples. 
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A1.2.2 Water Sampling and Well Development 

Water sampling and well development was accomplished under the routine monitoring program. 

The program involves quarterly and sometimes monthly rounds of water sampling: well locations 

are sampled using procedures referenced to Groundwater SOP GW.05, Field Measurement of 

Groundwater Field Parameters, and GW.06, Groundwater Sampling, surface water stations are 

sampled using procedures referenced to Surface Water SOP SW.02, Field Measurement of 

S u ~ a c e  Water Field Parameters, and SW.03, S u ~ a c e  Water Sampling, and water levels are taken 

at piezometer locations according to Groundwater SOP GW.01, Water Level Measurements in 

Wells and Piezometers. Monitoring wells and piezometers are developed during each round of 

sampling according to Groundwater SOP GW.02, Well Development. 

@ 

A1.2.3 Geotechnical and Total Organic Carbon Sampling 

At locations 37391, 37491, 37591, 37691,37891, 37991, 38091, 38591,38991, 39091, 39191, 

and 39691, geotechnical and total organic carbon (TOC) samples were taken in addition to the 

samples described above. Appendix A2 discusses the sampling protocol, testing procedures, and 

results of the geotechnical sampling. TOC sampling procedures followed guidelines in the TOC 

field sampling plan (see Section 1.3.11 of this report). 
0 

Because the results of TOC analyses are applied to fate and transport modeling in conjunction 

with geotechnical data, TOC sample intervals were chosen to correspond with the geotechnical 

samples (Figure A2-2). Unlike the geotechnical samples, which are collected as discrete samples 

similar to VOC samples, TOC samples were taken as composites from up to 6 feet of continuous 

core length. TOC samples were collected using the same procedures for standard composite 

samples (see Section A1.5.2). TOC samples were assigned separate sample numbers even when 

they were collected in the same 6-foot interval as a normal composite sample. Each TOC sample 

was containerized in a 500-ml amber jar for chemical analysis and a partially filled 120-ml 

plastic bottle for radiological screening. 
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A1.2.4 Miscellaneous Samplin 

As prescribed by the work p:an, additional samples collected during the Phase III field 

investigation included samples of effluent from the Building 88 1 footing drain as well as samples 

of Coherex, a commercially available dust suppressant previously used at OU1. Footing drain 

effluent samples were collected by lowering a bailer down through a manhole access located 

approximately 150 feet south of Building 881. Suspected as a potential source of VOC 

contamination, effluent samples were collected, handled, and shipped as VOC samples in two 

40-ml glass vials. Coherex, which previously has been implicated as a potential source of 

toluene contamination at OU 1, was sampled by pouring material directly from the storage drum 

into sample containers. Two 40-rnl glass vials were collected for VOC analyses, and three 1-liter 

amber glass bottles were collected for SVOC analyses. 

0 

A 1.2.5 Oualitv Assurance/Oualitv Control Sampling 

Following guidelines presented in the Quality Assurance Addendum (QAA) (EG&G 1991b), 

quality control (QC) samples were incorporated in the sampling program as trip blanks, 

equipment rinsates, and field duplicates of composite samples. Soil blanks prescribed by the 

work plan were not used because standardized soil was unavailable. Appendix D presents the 

results of the QC sampling. 

Each day that VOC sampling was planned, trip blanks consisting of two 40-ml VOC vials were 

filled with distilled water at the field trailer and placed inside the cooler chilled to 4 degrees 

Centigrade where VOC and 250-ml composite samples were to be stored in the field. Trip 

blanks were kept with the samples and shipped together with them to the laboratory to be 

analyzed for VOCs. 

One rinsate sample was collected at each location site selected for SVOC analyses to evaluate 

sampling equipment as a possible source of phthalate contamination. Rinsate samples consisted 

of distilled water poured through a decontaminated split-spoon sampler with a VOC liner. 

Following Geotechnical SOP GT.02, Drilling and Sampling Using Hollow Stem Auger 
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Techniques, rinsate water was collected in a stainless-steel bowl and then transferred to 1-liter 

amber bottles. 

Duplicate composite samples were typically collected in addition to the regular composite 

samples in one 6-foot interval per borehole. Duplicates were collected in 250-ml amber jars and 

were analyzed for the same suite of analytes as the original composites. 

A1.2.6 Radiation Screening Samples 

All samples except trip blanks had corresponding radiological screening samples that were 

collected in 120-ml plastic bottles. Radiological screening samples for composite samples were 

collected fiom the same bowl of material collected for the actual composite sample. Screening 

samples for stainless-steel sleeve samples were collected fiom the core directly above the sleeve. 

Radiological screening samples were shipped to a laboratory for screening each day that samples 

were collected. No samples were shipped off site until their corresponding radiological screening 

sample results were received. Once the screening results were received, laboratories were chosen 

according to the guidelines presented in Field Operations SOP F0.18, Environmental Sample 

Radioactivity Content Screening. 

@ 

A1.3 DATA AVAILABLE 

Attachment Al-1 includes data packets for each of the boreholes, monitoring wells, piezometers, 

and pilot holes for the Phase III RFWU field investigation at OU1. Each data packet is prefaced 

by an index sheet showing the data available for that location. Data include geologic borehole 

logs completed by the project stratigrapher (presented in LOGGER format), natural gamma ray 

and caliper geophysical logs run in the bedrock boreholes, and finalized well construction 

diagrams. Data packets are arranged in numerical order by borehole/well location number. 

88110092 10114/92 3:35 pm ap A1-19 OUl Phase JB RFURI Report 



A1.4 REFERENCES a 
DOE, 1991a. Final Phase 111 RFIIRI Work Plan, Rocky Flats Plant, 881 Hillside Area (OU1); 

U.S. Department of Energy, Rocky Flats Plant, Golden, Colorado, March 1991. 

DOE, 1991 b. Technical Memorandum No. I ,  Addendum to Final Phase 111 Work Plan, Chemical 
Analysis Plan, Rocky Flats Plant, 88 1 Hillside Area (Operable Unit No. l), Rocky Flats Plant, 
Golden, Colorado, August 1991. 

EG&G, Rocky Flats, Inc. (EG&G), 1990. General Radiochemistry and Routine Analytical 
Service Protocol (GRRASP), Environmental Restoration Program, Rocky Flats Plant, Golden, 
Colorado, February 1990. 

EG&G, 1991a. Final Rocky Flats Plant Environmental Management Department Standard 
Operating Procedures, Environmental Restoration Program, Rocky Flats Plant, Golden, 
Colorado, July 199 1. 

EG&G, 1991b. Quality Assurance Addendum (QAA) to the Rocky Flats Plant Site-Wide Quality 
Assurance Project Plan for CERCLA RI/FS and RCRA RFYCMS Activities for Operable Unit 
No. 1, 881 Hillside Area, Phase III RFI/RI, Version 1.1, July 1991. 

88110092 10/14/92 3:35 pm ap 
a 

A1-20 OU1 PhascIII RFurzr Report 



Appendix A1 Tables 

Drilling and 
Sampling Data 

Phase Ill 
RFVRI Report . . . . . . . . . . . . . . . . . . 



Y 
a, 
8 
-. 
a, 

0 
Y 

Y 

# a 

a 

6 

n 

I 

3 
g 

Q! 
2 

2 

3 
E 

$ m 

Y 
a, 
8 
2 
c.l 
(d 
Y 

8 a 

E3 
a, 
lr) 

6 

n 

I I I I l l  
I l l  I I 

Y 2 

2 a 

x a 

9 
2 

v 
f 

53 
2 

f 
2 





CI 

cc 
C 

CI 

r 

E E I I  
, I  

a 
e, 
B 
”a 

W ti0 

2 m s v! 
d 
l-4 

m u !  N. u! 
2 %  f F 3  

vi 
3 

d 

m 

d 

m 

E 
w 
o\ 

m f 

m u ,  00 0 s s  2 s  

m m  m m 



n u  n 

a 
LI 8 
a 

u 

-. 
2 

- 
a 
v) 

2 

n n  

3 3  
8 8  



9 

I 3 * 

z r n  t 
H 

1 3  
' S I  

z x 
& 
Q\ 
0 m m m 



Y 
8 
8 
u! 
0 
(d 
A4 

Y 

m B 
p1 W 
VI 
b 

E? 

n 

Y 
8 
8 
8 
H 
Y 
(d 

A4 

PI B 
m 
P4 e 
0 

n 

3 r? 
H 
H i 

00 
N z 

s 
x N 

3 
X m 

I1 11 I1 11 II I1 I1 II g 



Y 
0 
8 
2 
Y 
cd 

24 

# PI 

m W m z 

Y 
e, 
8 
oq 
\o 
(d 
U 

8 m 
El 
ei 
0 

Y 
e, 
8 2 
Y 
cd 

24 

# PI 

m m m m  
2#%e w m m m  m m m m  
0000 

n n n  

P 
o\ 

c) e 



V 

E! 
3 
(d c a 

PI 
8 8 z 8 0 

n  PI^ 

I : 

3 a 

8 

br 
m m 2 3  m 





n n 

F 

x D 

n 

I 

h 



2 
cu 
0 
F-I 

n cl n n n 

F-I 5 I I I 

* 
u B 
"a 

u 8 

a B Q Z  
"a 
W 8 g  U 

8 

E 
E 
a 

ccc 

s 
v: 

Y m 

c1 e 

E E 
E 
P 

x 

E n: 

c 



Y 

M 
3 
0 o  
'l 

g3 
c -. 

n 

a 

a 
3 8  
i s  u 

d $ z  
% %  

c, 
e, 

a 

F 

P -a 
u 8 

'c! 
v, m 

;3 
d 

c1 E 



Y 

n 

I I 

n cl c l n  

3 d 3 d 



I 



2 
3 

9 
8 
fi 

8 

-f? 

3 e, 

z 

z 

.LI 

rd 

CI 

8 
c) 0 
E 

m m 

d z 
a! m 

E 

z m 
m 



s 
8 
? 
b, 
3 

d 
Y 8 

cr 

4 

1 9 

b 

s 
8 
rl 
b, 
3 

cr 

Y 8 

B B 
k 
9 

s 
8 
”. 
N, 
3 
,o a 
d 
c1 8 

B 

cr 

i 

b 
9 

H U  

I I I I S 8  

s 
8 
9 
9 
3 
,o a 
d 
U 8 

cr 

1 B 

a 
R 

s 
8 
”: 
N, 
3 
,o a 
d 
U 8 

cr 

1 9 

b 

I I I I I  

.. 

3 8 8  

9 9 9  

d I E I  
m 



n 

d 
0 



- - - . . . . . . . . 





8 
2 

LI I a 



I S  

G 
3 
'Q 

f 

Q 
4 

II II II II II II II II II II II II II II II II I L. a 



Appendix A1 Figures 

Drilling and 
Sampling Data 

Phase 111 
RFVRl Report 





Hin ed and locked steel cap with 7 8  bea welded well designation 

PVC - Polyvinyl chloride 

Slip on or threaded end cap 
Steel protective casing 
Blank schedule 40 PVC well casin 

~ Concrete surface seal 
minimum = 1-1/2 feet 

f- Bentonite grout 

Bentonite seal = 
f-- approximately 3 feet 

~ 

Sandpack above top of screen = 
approximately 2 feet 

Schedule 40 PVC slotted screen = 

Minimum depth to bedrock = 

Schedule 40 PVC sump with 
PVC end cap = 2 feet 

Natural backfi I I 
US. DEPARTMENTOF ENERGY 
Rocky Flats Plant, Golden, Cdorado 

881wLSlDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFURI REPORT 

General Guidelines for Alluvial 
WelVPiezometer Construction 

Figure A1-2 

OCTOBER 1992 



Original Guidelines 
of SOP GT .06 

Revised Guidelines of SOP GT .06, 
after DCN 91.06 (1 1-8-91 1 Ground Surface 

Concrete surface seal 
minimum = 1-1/2 feet 

No bentonite grout 

Bentonite seal = 
approximately 3 feet 

Sandpack above top of screen = 
approximately 2 feet 

Schedule 40 PVC slotted screen 
minimum = 2 feet 

Minimum depth to 
bedrock = 8.5 feet 

Schedule 40 PVC sump with 
PVC end cap = 2 feet 

SOP - Standard operating procedure 
GT - Geotechnical 
DCN - Directed change notice 
PVC - Polyvinyl chloride 

Concrete surface seal 
minimum = 1-1/2 feet 

No bentonite grout 

Bentonite seal 
minimum = 2 feet 

Sandpack above 
top of screen 
minimum = 1/2 feet 

Schedule 40 PVC 
slotted screen 
minimum = 2 feet 

Minimum depth to 
bedrock = 6.0 feet 
Schedule 40 PVC 
sump with PVC end 
cap = 2 feet 

Natural backfi I I 

US. DEPARTMENTOF ENERGY 
Rocky Flats Plant, Golden, Colorado 

881 HILLSIDE AREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFVRl REPORT 

Minimum Specifications for Alluvial 
WelVPiezometer Construction 

Figure AI-3 

OCTOBER 1992 



a 

e 

Composite voc 

0 - 6 foot composite 

6 - 12 foot composite 

.... - ____ -... ...... .... ..... ...... .... ....... ........ ...... ..,.. .... 

. . . . . . . . . . 

~ 

1 inch 3 5 feet (Vertical scale only) 

Notes: Gootechnical and TOC sample 
intewals not shown (see Appendix A2) 

VOC - Volatile organic compound 
TOC - Total organic carbon 

.... 

US. DEWRTMENT OF ENERGY 
Rocky Flats Plant, Golden, Cobrado 

881 HILLSIDEAREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFVRl REPORT 

Borehole Subsurface 
Soil Sample Intervals 

Figure Ai-4 
OCTOBER 199; 



Composite voc 
Sample Sample 
Intervals 7 < Intervals 

Ground Surface 

0 - 6 foot composfie 

6 fwt 

6 - 12 foot composite 

12 feet 

~~ ~ ..... ..... .... .... ..... ..... .... .... ..... ,.... .... .... ..... ..... .... .... ... I. ..... .... .... ..... .... . .... .... ..... I . . .  . .... .... .... . .... . .... .... ..... ....I 

- 
1 inch = 5 feet (Vertical scale only) 

Notes: Composite samples collected for radiation screening only 
Geotechnical and TOC sample intervals not shown (see Appendix A2) 

VOC - Volatile organic compound 
TOC - Total organic carbon 

US. DEPARTMENT Of ENERGY 
Rocky Flats Plant, Golden, Cobrado 

881 HILLSIDEAREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFVRl REPORT 

Alluvial WelVPiezometer 
Subsurface Soil Sample Intervalc 

Figure Ai-5 
OCTOBER 199 



I I  Ground Surface 

0 - 6 foot composite 

6 - I2 foot composite 

I 1 1 2 h t  

. . .  . . - 
1 inch P 5 fee4 (Vertical scale only) 

Notes: Composite samples collected for radiation screening only 
Geotechnical and TOC sample intervals not shown (see Appendix A2) 

VOC - Volatile organic compound 
TOC - Total organic carbon 

U.S. MPAFiTMENT OF ENERGY 
Rocky Flats Plant, Golden, Cobrado 

881 HILLSIDEAREA 
OPERABLE UNIT NO. 1 

PHASE 111 RFI/RI REPORT 
Bedrock WelVPiezometer 

Subsurface Soil 
Sample lntenrals 

Figure A1-6 
OCTOBER 199; 



Appendix A1 
Attachments 

Drilling and 
Sampling Data 

Phase 111 
RFVRI Report 



Appendix AI 
Drilling and Sampling Data 

ATTACHMENT Al-1 
DRILLING DATA 

OU1 Phase ID RFVRI Report 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 b e  III RFyRl Report 



m 
SILT 
YP 

wlIn 

VOA somple obtuined from ihis intervol 
Sondv we1 I oroded Grovel Dark b r ow  17 5YR 4/41 Grovel O G  K. ;:. x GU - 

OOlon 0 
!, 

Goo 0 Q0" 

oo,oo,o 

o ~ ~ o g o  
0 o,oo,o 

primarily of rock frognen 
trace micos Ory obove 6' 

OG~OO,C 



SIATC PLANE COOROINATE IOlAl KPIH IF11 11 9 
NORTH 741691 AREA OUI 
EASI 2085362 imioR NUNU n7 

REH#KS 

GRWNI EltVRlION lfll 5843 5t, 

CASING OIMIER lINl 

BOREfflll OlRilETCR IINI 7 25 

PROJECT NUlBER [HPD LOG 01 BORING MBER 

m m 
0 
ffl 

N m 
0 
Lo 

i 
p! 
0 
ffl 

0 m 
0 
in 

c 
N 
0 
Lo 

1 
rd 
m 
I 

r 
N 
m 
I 

4 
N 
0 
I 

,, 
F; 
m 
D 

B 
N 
0 in 

1AYSTONE Some os obove 

Core retained in VOR sleeve 
1AYSTONE Some os obove 

Core retoined in VOA Sleeve . _  

loloi btplh I? 3 it 
___ - - 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFYRI Report 



I 

1 
3 

.I 
J 

r 

D 
J Y  C D  

z z  

J W  J J  

3 s  

i f  

- n  

i 5  

I 
I 
I 

I 
I 

i 

t t J  
c u  u c  
z w  w >  
i . J >  > u  
u o  o w  u u  u c  
w w  w z  

mr 
CRAlN 
SIlt I L U  U H  

M 

N 
.r 
m 
ffl 

1 
.F- 

111 
m 

a .r 
m 
111 

B 
.1 m 
111 

m 
m 
.ID 

ffl 

P 
.lo 

fi 
m 

-10 10 

m 
111 

111 
.1 

111 
m 

v 
.1 

lli 
m 

m 
.Io 
m 
111 

lo-' 

Cloyey Sond very dark royish brom l10YR 3/21 Coorse to 

Averoge med to fine-groined, subongulor sond of quortzite, 
uortz, feldspar, metmorphic ond igneous rock frogments 
lop 2' contoins plant roots ond obundont or onic aoteriol 

fine - I(1XI p i n e d  son 3 Hith troce fine-groined grovel 

floist ot top Z', dry beloH 2' 71X Sond, i 9X 

No recovery for this intervol 

sm-Stl Uel I yoded Grovel l y  SI I ty Sond Oork ye1 lo~ish brown 
llOYR 4/61, cwrse to fine sand Hith fine rovel, silt mid 

sond ond grovel, composed of quortzite, quortz, feldspor, 
yronire, metomorphic rock fro ments Clo content is v o w  
oble Kith more c / o  -rich zone?scl ot 10 - 11 5' Dry 101 

cloy, grovel up to 2 5" diometer Subongu 9 or to subrwnded 

irovel, 811 Sond, ! X Fines 
_- rv fnr this &rvd 

____  VOA soyit'obtoined from this intervol 



P 

c r  

some os above 

Uel I grcded Grovel l y  Si Ity Sond Ye1 loiish broin 
IlOYR 5/41 c o m e  to fine smd, ovg is led sond, ongulor 
to subon ulor, colnposed of yortz, m d  rock frogments 

feldsoor troce mafic ~inerols Dry 17X Grovel, 73 Sond, 
Iquartri 9 e, granite, other etomorphtc rocks], some 

I '  
I nfs 

No recovery for this intervol I I  
VOA sample obtoined from this intervol - _ _ -  _ _ _ _  _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ _  

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  - _ _ -  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ -  _ _ _ -  



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 

OU1 Phase IJJ RFURl Report 



MI 
WAIN 
SIX 
Yn 

t t J  

z w  w >  
w >  > D  
U O  o w  
L r u  ut- 
w w  w z  

r u  u a  

n u  a t+  

65111 

N 
0 
c 
111 

I 
c 
oi 
D 

ii 
0 
c 
111 

oi 
(P 
m 
in 

m 
P 
;D 
Ln 

r 
(P 
ffi 
!f 

ID 
.e 
m 
n 

ffl 
.B 
m 
111 

v 
-e 
m 
D 

m 
-e 
m 
111 

Orgonic Sondy C loy  Very dork royish brolrn llOYR 3/21 

rounded, composed of uortz, feldspor od rock fro ments, 

sond o feH dispersed ebbles up to I" diometer &-y 5% 

Very fine to med smd, meon 1 ine, subongulor to sub- 

Hithin cloy and silt 01, loll motrix cmtoining 9 ont root 

Grovel8 75% Sond, 21 5 ilt, 181 Cloy 

~~ ~ 

vnA 
Some= 

from t h l s n l  

, , /'/ 

Corp r m  
Grovel l y  Cloyey Sond Oark brow 17 5 YR 4/41, very fine to 
med sond ond some qrovel (fine to course pebbles1 in silt 
ond c I oy mot r i x lion- med sond, ongu! or to subongu I or 
composed of quortz, felds or, rock frogments, moFic 

CUI iche ond ore u t o  1" diometer, composed of metomor hic 
minerois, weothered biot i  B e Grovel pebbles hove coding of 

rock fro ments P ocol ized corbonote cement Iloist 5 2% 
Grovel, 9 0% Sond, 19% S i l t ,  291 C loy  
No recovery for this intervol 



No reciivery for !hi5 iritervol 

No recovery for !his intervol 

u f i l j & w f +  



YVPJ 
WAIN 
SIH 
yn 

.AYSlONE Some os obove 

.AYSION[ Cloystone light olive groyl5Y 5/21 to dusky ye1 lod5Y 6/91 
mottled dork yet to~i~h oronge(1OYR blbl Cloy uith sme silt 
Appeors R O S S I V ~ ,  irregulorl mottled uith subhoriz coliche 
NOSS~S up to 2" thick 151 silt, 851 Cloy 

____ 
No recovery for this intervol 

- 

lotol  Depth I 22 9 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30391 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFYRI Report 



IOTA1 WlH l[Il 32 5 FROUNl ELCVBTION IF11 5910 79 PAOJtCl NUIBER [HPD 106 OF BORING MBER 
NORIH 147534 AREA OUI CASIffi DIMCIER IINl GEOlOGISl 
EASI 2083892 LOCAlOR NUMRi K? BOREtQlE OIRltEIlR IIN1 7 25 

- -  
> J  e +  t u  U Q  L L  

z w  w >  - -  
w, > a  s z  u o  o w  3 t  

w w  w z  < u  

YmI 
u u  u t  r a  PIN 

$Ill L L K  u n  0 0  



SNPLt 
aVilN 
SIZI 
M 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

1 
3 
? 

0 
P 
0 n 

0 
P n n 

1 
P 
D n 

m 
Ol  
U 
n 

N 
ll 
0 
Lo 

1 
ll 
01 
Lo 

VOA somple obtoined from this intervol 
Sondy Grovel HI th some Si It Strmg brom to dork 
ye1 lowish brown 17 5 YR 516 to lOYR 4/61 Uel I graded 
grovel ond sond Grovel up to 2 5" diometer, meon size is 
coarse 10 5" to  1 0"I Oominont l y  composed of subonqulor 
rock fro ments of qronite, quortzh, bnd metomorphi? rocks 

silbrounded, dom rock frogments Dry 54% Grovel, 0% Sond, 

No recovery for this intervol 

! Sond I S  ? ine to coorse, meon size IS coorse, subon ulor to 

5x Sill8 1% Cloy 



No recovery for this intervol 

1 Some os above 
1 Poor1 - oded Smd Strong b m n  17 5YR 5/61 to brom 

17 5 d  Si! fine to coorse sond, lneon is med - roined, 

minerol~ Fines ore dom silt Grovel I S  fine, subrounded 
to 1 subongulor composed of rock frogments Uet 5X Grovel, 

on ulor to subrounded, composed of quortzite, quor 9 z 
fe 9 dspor! other rock frogments igronite, schist], m&ic 

c 4~ S ~ l ~  trnrp rb 
) vni Y-rvfli 05 ObOVe 

No recovery for this intervol 
Grovel l y  Sond H i t h  some Si I t  Ye1 lo~lish broiin IlOYR 5/41 to 
0 1  ive brown 12 5U 4/31 Uel I  groded, fine sond to fine 
grovel in si i t  ond cloy moirix Sond is dom med pined, 
ongulor to subrounded, composed of quortz, feldspar, mof I C  
minerol groins plus m e  rock fro ments of quortzite, 

cobbles 12" diometerl composed of I e06 ond metomcrphic 

Silt, 61 Cloy 

1 

granite, netomobphic rocks Grove 9 I S  fine Hith o feH course 

rock frogments, subongulor Uet 32 9" Grovel, 541 Sond, 81 

Core retoined in VOA sleeve 
No recovery for this intervol lop of bedrock estimoted ot 
28 0 ft 





Appendix A I 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

30491 

NIA 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

e 

OU1 Phare III RFYRI Report 



TOIAL EPTH IFTI 32 0 GROUN] ELEVATION IFTI 5%9 74 PRDJECT NMBER [npo LOG Of BORING KltlBfR STATE PLAM COOROINATE 
NORIH 741529 RALA OUI CASING OIRHIIER IINI CEOlOGlSl 
EASl 21383900 1OCAIOR NUI1B[R K? BOREHOLE DIAllET[R IINJ 7 25 

RLMKS 

wr 
WAIN 
Slzt 
M Irn 

No core token fron 0' to 24 0' Offset to 30391 Coring 
begon ot 24 0' 



SlATf PLANE COOROINAIE IOIAL EPIH iFll 32 0 CIIOUN) ELEVRIION Ifll 599 74 PROJECI NUlBER ENPD LM; of BORIN6 NJtlBER 
GEOlOGISl 
DATE NILLED 3 0 4 9 1 NDRiH 741529 MEA OUI CASING DIPfiElER IINI 

ERSI 2083900 LOCAlUR NUIBER K7 BOREHILE OIR11ET[R IINI 7 25 

m1 
MIN 
SIlI 
m Irn 

10 124 

uscRIPlIoH 



M imm ia 

;P Poorly - groded Grovel Ye1 lo~ish brow llDYR 5/91 
Oominontly fine grovel with some ebbles up to 2" diometer 

frogments lgroni te, quortzite metomor hic rocks, feldspors, 

groined, subongulor to su!rounded goniinont I itholqies 
quortz fddspors, rock fro ments, mofic minerols, 

1% [lnv 
Nn rechvery fnr this lntPrvnI 

Pebbles ore subrounded to subongu P or ond composed of rock 
quorlzl Sond I S  poorly roded, vtr f! ine to coorse 
urweothered blot ite Uet 9 4X Grovel, 411 Sod, 4X Si It, \ 

GP Some os obove 

VOA somple obtoined from this intervol 
Cloystone light olive brow (2 5Y 5/31 to dork o l ive  groy 
15Y 3/21 No bedding, oppeors mossive Some corbonoceous 
fro ments present - rmdomly distributed do not mork 
bediing surfoces heothered let  15% si It, 85% Cloy 
lop of bedrock 28 0 Ti 

ClfMiNE 



3 
Y 

E 
z 
w 
i 
4 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 F’haseJII RFYRI Report 



STATE PLANE COORDINATE IUIAl EPIH lFll 12 0 WOUNi ELEVRlION if11 5%2 18 PROJECT NVlBiR EMPD LOG DF BORING WER 
NORIH 141683 AREA OUI CASIffi DIMElER lINI GEUlOGISI 
ERST 20835% NAIOR NUilBER K? BOREHllE OIblliIER lINI 7 25 

R[IIARKS 

> A  c n  a <  
z w  w >  
w >  > c  
U D  o w  n o  u c  
w w  w z  

m 
PIH 
SIE a n  n "  

M 

200128 

2ffi12N 

2 0 0 1 2 0  

220120 

l le l l  groded Grovel Dark broHn 17 5 YR 3/41 rove1 in sorid 
and silt matrix Grovel dom fine, rony up o 15" 
diometer, subrounded col ick cwted rock froyents Dry 
48% Grovel, 39X Sond 13 Fines 
Cloystone Ver dork y o  ish broun I2 5Y 3/21 to 1 1  ht 
olive broun I2 Y 5/31 lay Hith traces of silt o very 
fine sond No opprent bedding, oppeors mossive Col iche 
obundont in tuo subhoriz zones, eoch opprox 3' thick 
Cloystone is unweothered exce t for ore05 odjocent to 
col iche de OSI ts, Hhere the c oystont IS fe-oxide stoined 
Dry lop o bedrock I 7 0 ft 

9 Gll 

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
ClAYSIONt ! E  J _ _ _ _  _ _ _ _  _ _ _ _  _ _ - -  - _ _ _  _ _ _ -  __- -  _--- _ _ _ _  _ _ _ _  _ _ - -  

1 _ _ _ _  _ _ _ -  _ _ _ _ _  

1 
_ _ _ -  _ _ - - -  _--- _ _ _ _  _ _ _ _ -  _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ - -  _--- - _ - -  _ _ - _ -  _ _ _ _  _ _ - -  ----- _ _ _ _  _ _  _ _ -  _ _ - -  _ _ _ _  _ _ _ _  _ _ _ -  __- -  _ _ _ -  _ _ - -  

VOA somple obtoined from this intervol 



LOG of BOAIN6 NJtlBER SlOK PtANf CDOiMINAIL IOIC OEPIH IFTI 12 0 PROJECT NUlBER EM 
M1H 741683 RRLA OU! 
EAST 2083558 10cAlOR NUIBER K? 

r r  
L L  

Z I  3 c  

< w  0 0  

_ _  
t n  

u 
1 
Jl n 

4 
1 
r n 

3 
'i 
P n 

F 
\i 
P n 

3 
N v 
J7 

F 
N 
(I, 
Lo 

Io 
N 
(I, 
Lo 

111 
N 
P 
ffl 

B 
N 
P 
Lo 

m 
N 
(I, 
M 

10 

11 

li 

I: 

I' 

1: 

I t  

1; 

11 

I' 

2 

CLAYSTONE Sme OS obove 

Core retoined in VOA sleeve 
lot0 Depth I 12 0 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30691 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFYRI Report 



c ( L  z w  w >  u o  
Q U  w w  

SIT a@. 

rn[ 
MIN 

* J  U Q  
w >  > u  
o w  u c  w z  a -  

llOn 

I 15 12 

12012 

0 b5 12 

2NJR 

SC Cloyey Sond 01 ive brown 12 5Y 4/31 si Ity cloy motrix lSLl 
supports very fine to ned sond Sond is shongulor 
composed of uortz, feldspor, aof ic minerols Dry 6bX Sond, 
15: Silt, 25 9 C loy  
No recovery for this intervol 

Some os above 

No recovery for this intervol 

YO8 somple obtoined from this intervol 
Slough mixed in spoon Doninontly cloy contoining coliche- 
cooted grovel ond plod moteriol Igrossl 

CLAYSTON[ 

SILTSTONE 

No recovery for this intervol 

Cloystone Dark gro ish brown 12 5Y 4/21 cloy kith some 
lopprox 15x1 silt t; ppeors mossive w i t h  110 bedding struc- 
tures Stoined in discontinuous patches with le-oxides 
Ueothered Dry I51 Si It, 851 Cloy lop $ bedrock I 6 0 ft 
Si ltstone 11 hi 01 ive brown 12 5Y 5/61 to I ight yellokish 
brom 12 5Y 61 I 1 Silt, cloy ond troce very fine-groined 
sond, Hell-sorted, subon u l o ~  si I t  Uncemented, unweothered, 
mod to hi hi frioble ! ond composed of quortz No bedding 
o porent !ni/orn groin size distribution throughout Dry 
5! Sand, 951 c I oy 

I VOA sompie obtoined from this intervol 



t J  

z w  w >  
U D  O W  

Y Y  w z  

+ a  a u  
w >  > a  
t u  u c  
n a  C H  

NRM 

W12a 

5 
u 0 

1 
0 
D n 

U 
Q 
I) n 

1 
Q 
D 
d l  

0 
iII 
m 
ffl 

0 
111 m 
lil 

m 
ffl m 
111 

r 
6 m 
M 

10 .In 
Ln 
rn 

111 
-111 
m 
111 

B 
111 

0 
m 

./’ / 

’ ,’ / 
’ ./ ,, 

/ /  

/ /  
’ /  / 

,’ i 
/, 

. . .. . 

SllISlONE Some os obove 

Core retoined in VOA sleeve 
SllIS1ONE Some os obove 

Core retained in VOA sleeve 
No recovery for this intervol 

Toto1 Depth 14 7 ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30791 

Monitoring Well Location Number: NfA 

Piezometer Location Number: NfA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase El RFYRI Report 



No recovery for this intervol 

CL Inorgonic Silty Cloy Oork olive brom 12 5Y 3/31 
Predom silt ond cloy Hith some very fine to fine smd 
Sond is subon ulor tledium to low plastici ty No bedding 
Some plont mo 9 triol Dry 1516 Sond, 171 Silt, 

/ GW 

V I A  sanl~w frnm t b r v n l  
Snmp aSohnve 
No recovery for this intervol 

Core retoined in VOFi sleeve 
lnorgonic Clo Oork gro ish brom I2 51 4/21 to light 
01 ive brom I ! E  51 5/61 loy 11th some si It ond troce very 
fine sond S i l t  ond very fine sond sized pieces of 
corbonoceous moteriol ore locol l y  present don fine 

88% Cloy 

Cl 

lominoe LOH to med plosticity Dry 21 Son, 1 1OX Silt,  

VOA somple obtoined from this intervol 



I 

No recovery for this intervol i 

I SIN PLANE COOROINAIE IOIAL OEPIH If11 18 7 CiOUNJ ELEVRIION If11 5876 58 PROJECT NUIBER EnM LOG Of BMIING NltlBER 
I :  NORTH 747419 RHEA OUI 

ERST 2084261 ;OCAIOR MJfBIH i 

flt'MKS 

GEOlOGISl 
OAIt ORILLEO 

DABlKJI 

08/16/91 30791 
r 

c O 

D 
fl 
D n 

n 
Q 
D n 

v 
D 
n 
n 

0 
I) n 

N 
LC 

0 
LII 

1 
ID 

in 
m 

0 
10 

n m 

(li 
in 

n m 

5 
in 
01 
10 

r 
M 

n m 

,--/- I-- 

CLRSIONE Some os obove 

Nn rpmery for this intervnl 
CLPlYSiONL Some os obove 

- 
SlliY ClATSiONE S i l t y  Cloystone Dork groyish brown I2 5Y 4/21 Cloy 11th 

S O R ~  5111 iincemented, mod frioble Si It IS don composed 
of heovy lmoficl mineral groins No bedding structures 
opporent ni 

Appeors m o w e  hitothered Dry 201 S I  It, 801 1 

- - ._ - - .. - -_ - - _- 
VOR somple obtained from this intervol 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 30891 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase m RFYIU Report 



SlAlE PLANE COOADINATE lOlA EPlH IF11 18 0 GRoUNl ELEVRTION IF11 5879 04 PRDJECl NUlBER EM LOG Df BORING WER 
NDRIH 7414% ARM Oui fASM OIMEIER IINI GEOLOGISl 
ERSl 2084285 LOCATOR NUlBER 17 BOREHOLE OIMITER IINi 7 25 

RERPAKS 

c u  z w  
w >  u o  x u  
w w  n r  

k 
m 
111 

D 

m 
111 

r 

r 
r 
0 
111 

ID 
P 
m 
ffl 

ffl 

m 
ffl 

r 

B 

D 
Ill 

r 

m 
k 
m 
111 

N 
.r- 
0 
u) 

1 

D 
10 

.r 

0 
.P 
m 
ffl 

id 



r a  
a w  D O  
1 

I 
I 
i 

I 
3 
3 
1 

0 
0 
n 

0 
0 
0 
n 

n 

n 
0 
D 

B n 
D n 

rl 
ID 

111 
m 

N 
Ln 
P 
m 

4 
ID 
m 
111 

0 
10 
m 
ffl 

SILTY ClAYSION[ Some os obove 

‘ CLAYSTONE Clo stone Dork groy IlOYR 4/11 to dork oyish brolrn IlOYR 

corbonuceous frognents No cenent No beddin structures, 

subhoriz beddin surfoces os very thin lminoe Fe-stone 

Carp r p M  in Vnfi SIF~PVP 

4n! cloy uith troce of very fine sond on f silt sized 
but corbonoceous frognents concentroied olong 1 iscont rnuous, 
concretions ot I 9 ’ depth UnHeothered Dry 51 Silt, 95X 

\ JIly 
\ 

ClAYSlONL Some os above 

VOA somple obtained from this intervol 
ClAYSlONE Sone os’ obove 

~ 

Core retoined in VOA sleeve 
CLAYSlONE Some os obove 

VOA somple obtoined from this intervol 
lotol Depth 18 0 ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 30991 

Piezometer Location Number: NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase DI RFURI Report 





NSTONE Sate os obave 

No recovery for this intervol 

io recovery for this intervol 
Toto1 Depth 12 25 ft 



Form GT6A U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Project OU1 Phase Ill RFVRl Northing 747744.751 8 ft. Page 1 of 1 
Location 881 Hillside Easting 2085294.5935 ft. Well No. 30991 
Date Completed 8-20-91 Original Depth 12-25 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 12.25 ft. 
Inspected by J. Uhlinger Date 8-20-91 

I Alluvial gravel, 
sand, and clay 

Top of bedrock = 
9.0 ft. 

Claystone t 
DW 8-20-91 ---_---- 
TD= 12.25ft. I 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I-€ Depth of borehole 

Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer 9 
E l e v a t i e o p  of seal 

Type of filter pack 

Depth of top of filter pack 

E l e v a t i e t o p  of s c r e e d  section 

Type of s c r e e d  section 

Describe openings 

Screened section ID 

Length of blank section 

5852.37 ftJ5851.82 ft. 

3.05 ftJ2.5 ft. 

2.3 ft. 

Concrete 

6.25 in. 

Steel 

1.95 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

12.25 ft. 

NA 

2.3 ft. 

0.25 in. bentonite pellets 

5.0 ft. 

16-40 silica sand 

5.0 it. 

5.1 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

9.9 ft. 

2.35 ft. 

1 +- E l e v a t i o e b o t t o m  of plugged blank section 12.25 ft. 

E leva t i oebo t to rn  of sand column 

*t Type of backfill below observation pipe 

12.25 ft. 

NA 
I ,I 

Not  fa scale 
12.25 ft. 
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Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 

OU1 Phasem RFIAU Report 
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Corbonote cement ond col iche belou 23' kt 21 Grovel, 471 
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No rgry ilt I ' i Y C l o v  
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No recovery for this intervol 
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Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase Ill RFVRl Report 
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Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 
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I i g  R t olive brom 12 57 5/61 Cloy ond silt Hith troce fine 
corbonoceous moteriol lruce of le-oxide cement resent 
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Core retoined in VOA sleeve _ _ _ _  CLAYSTONE Some os obove _ - _ _  _ _ _ _  _ _ - -  _ _ _ _  _ _ _ -  _ _ _ _  _ _ _ _  _--- _ _ - _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ -  - _ _ _  _ _ - -  - _ _ _  - _ _ _  _ _ _ _  ---- 
VOA soflple obtoined -_ from this intervol 

.--A__-- 



M Ion 

w 12 1 

W12' 

w 12 

.. . 
& L  

1AYSIONE Sone os obove 

/ Core retoined in VOA skeve 

Cloystone light 0 1  ive brom 12 5Y 5/31 cloy wth troce 
of silt ond trace very fine sond No cement SIi htly 

roins, guortz, minor corbonacews frogments Hossive 
i!oninontl unueoihered le-oxide stoining ot 35' Dry 

hYSIONE Some os obove 
lAYSlON[ 

f r I ob I e Very f I ne sond composed of mof i c I heovy 9 m i nero I 
2% Sond, i 0% S i  li, 88X Cloy 

VOA somple obtoined from this tntervol 
lAYSlON[ Some os obove 

Core retoined in VIA sleeve 
latol Depth I 36 0 ft 



Appendix AI 
Drilling and Sampling Data 

INJIEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 

Piezometer Location Number: NIA 

31391 (abandoned) 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

__ Well Construction Summary 

OU1 Phase Dl RFYRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 31491 

Piezometer Location Number: NIA 

Data Available: 

d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase III RFyRI Report 
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to Red y o i n e d  sond in si t ~8OXl ond cloy 12OX) motrix 
Some plont roots Some col iche 80% Sond, 16% SI It) 4X 

i' sn 

\ iioy 
\ 

No recovery for th i s  rntervol 

Gravelly Cloy with some Sond light roy 151 6121 to dork 
vel IoNish brom IlOYR 4/31 Uel I aro ! ed orovel ond sond 
i n  cloy rnotrix bundont C O I I C ~ E  Grovel IS uortzite 
quortz, feldspar ronite Angulor to subory!'or ZOX' 
grovel, 101 Son( ! X Silt, 63 Cloy 

Core - retoined - in VOB - sleeve . - 

Poor i y  r m d  m d  ~it r i  SOW SI I t  iiork ye1 l ~ i s h  brown 
IIOYR d31 Very fine to med sond meonzvery fine, 

_ _  
sni 3 

sub- 



I SIAIE PLAN[ MlOROINAIE IOIiI EPlH Nil 21 5 GilDUNl ELEVRllON Ill1 5902 58 PRoJtCl NUlBER NnPD LM; OF BORINVG MER 

ongulor poorly sorted, composed of quortz, biotite other 
micos r‘elds or, mafic minerols Coliche obundont betieen 
lO’-l’O 5’ loose No bedding opporent 901 Smd, IX Silt 



Core retoined in VOA sleeve 
lotol  Depth 21 5 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Form CT6A 

Groundwater Monitoring Well and Piezometer Report 

1 of 1 Page - Project OU1 Phase 111 RFVRl  hi,,^ 747749.21 84 ft. 
Location 881 Hillside Easting 2084648.5230 ft. Well No. 31491 
Date Completed 8-28-91 Original Depth 21 m5 Aquifer Alluvial 

Checked by J. Ostergren Date 7-2 1 -92 hpth Interval 0 - 21 -5 ft. 

Inspected by J. Uhlinger Date 8-28-91 

5905.38 ftJ5905.03 ft. 

2.8 ftJ2.45 ft. 
Elevation of top of surface casing/riser pipe 

Height of top of surface casingriser pipe 
above ground surface 

3.0 ft. Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

~ 

Concrete 

6.25 in. 

Steel 

Depth of surface casing below ground 2.2 ft. 

2.07 in. 

Schedule 40 PVC 
Riser pipe ID 

Type of riser pipe 

Borehole diameter I-€ Depth of borehole 

Type of bac kfi I I 

11.5 in. 

21.5 ft. 

I Alluvial gravel, 
sand, and clay 

Grout 
’( Approximate depth of 2-inch 

stainless steel centralizer 

~ 

8.6 ft. 

0.25 in. bentonite pellets 

11.75ft. 
-~ 

16-40 silica sand L Type of filter pack 
11.75 ft. L Depth of top of filter pack 

top of screened section I 
13.9 ft. 

Schedule 40 PVC Type of screened section 

Describe openings 

Screened section ID 

Ler@h of blank section 

0.01 in. horizontal slot 

I 
t 

Top of bedrock = 
16.5 ft. 

Silty sandstone 
overlying claystone 

at 18.2 ft. 

Dy 8-28-91 . - _ _ _ _ - _  

2.07 in. 

18.9 ft. 

2.4 ft. - 
I +-. Elevation&&bottom of plugged blank section 21 -3 ft. 

E l e v a t i o e b o t t o m  of sand column 

a t  Type of backfill below observation pipe 

21.3 ft. 

I TD=21.5ft. Natural 

Elevatio depth of hole 21.5 ft. 0 , I  
Not to scale 

6/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 ph.sc III RR/RI Rcpon 
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size1 Dry 61 Grovel( 41% Sond, 32 9" Silt, 21X Cloy 
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11 Some os obbve 
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and f ine to coorse rove1 Meon sond-med meon grovel 

subrounded sond ond grovel Lou plosticity mo rix Grovel 
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Coliche present at 5 9' 181 bovel, lf! K:'Zb;/lt, 
No recovery for this intervol 

9 size~112" diometer 9 up to 3" diometerl fubon ulor to 

39% C loy  

VOA somple obtoined from this intervol 

Cloyey Silty Sond 11 ht olive brom 12 5Y 5/41 to ye1 lo~ish 
brow 12 5Y 6/21 Son 1 is poorly groded, very fine to fine 
grained uith troce of coorse sod, subongulor, composed of 
uortz, uortzi te, feldspor, rock frogments of schist, 

!kos, oher mofic minerols Grovel IS uell goded, mem 
size 1 112" diorneter, up to 1 112" dimeter, subongulor to 
rounded, colnposed of quortzite quortz, gronite, feldspor 
Contoins some coliche, troce df cofbonoceous moteriol, hos 
mottled colors due to discontinuous, patchy Fe-oxide stoins 
rv 7% 6roytl 5OX Snnd, 43 Fines 

Cole retnlnFid'lnye 

Cl Some os obove 

SC 
._ 

\ 
sc Sot os obove 

VOA somple obtoined from this intervol 
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SC Some os obove 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 31691 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

a 

OU1 Phasem RFURI Report 



c1 Smdy Cloy irith some Silt Block l5Y 2 5/11 to very dork 
arovish broirn I2 5Y 3/21 sond ord c loy  kith sme silt ond 
t'rok of grovel Ifinel Sond is very'fine to coorse, 
neon-fine to med , subongulor to subrounded tlotrix IOH 
losticity Sond composed of quortz, feldspr, rock 

/Irogments Iquortzite, Fe-stone, schist, gronitel Caliche 
present Hithin motrix and on lor er 5ond oins Abundont 
plont roots in upper 1' Dry $1 Sond, !b Silt, 481 Cloy 

sn Some os obove 

Sond Clo ey Silt Hith some Grovel Dork yellotiish brom 
IlOd 4/4/ Uel I graded grovel ond s m d  in o si It, sond ond 
cloy motrix ImI -- loti plosticityl Grovel is fine to 
coorse, up t o  2" mox diometer8 meon-314" to 1" diometer, sub 
rounded to ongulor [freshly broken1 Composed of i neous ond 

pegmot i!e Iquortz 01 ie~dspr~, 0150 igneous quortz Sond 
is very fine to med , meon- ine, subongulor to subrounded, 
cmposed of quortz, feldspor, biotite, other micos, rock 
frogments lmetomorphic quortzite ond schist], iofic 
minerols No bedding structures Grovel IS rondomly 
distributed throughout the ml motrix does not l ie olong 
visible beddin surfaces Troce corbonote cement Dry 
Iloist betireen !' ond IO', ioist 18 8' to 20' IO! Grovel, 

metornor hic rock fr ments quortzite, gronile, 5c 2 ist, 

I It ??I Clnv 



4 

(I 

YYRl 
WIN 
Slll 
w 

- a  a c  
z w  w >  
w.. > a  
" D  o w  n u  U t  
W d  L Z  
n n  cru 

No reroverv for this intervol 



__ __ ,-, ,a -_ 
No recovery for this intervol 

Cloy uith some Sod O o r k  oyrsh brwn 12 5Y 4/21 Sond 
I S  very fine to med p i n e  , subongutor to o UIF, 
composed of quortz, quortzite, feldspar, yon e frogments, 
mof ic minerals, troce Heothered biot ite A feH rove/ 

ond 9. IF lmlS  
Cloystone Hith some Si lt  light olive broHn 12 5Y 5/61 
Hhere Heathered to dork 0 1  ive brour 12 5Y 3/31 here fresh 
Cloystone Hith troce of si I t  (2x1 Up er 0 4' strongly 
Heathered ond contains fine-sond-size spheres of fe-oxidel 

___ 
61 SOmeasahaVP 
Cl 

7 f 
fide: resent opprox 112" diolneter Dry : rovel, 51 

CLAYSTONE 

B 
re-oxide cenent Cloystone is nod 
ueothered ond 511 htly fridole else- 2 981 Cloy lop of edrock I 29 0 ft 

_ _ _ -  - _ _ _  - _ - -  _ - - -  _ _ _ _  - _ _ -  _ _  - - -  _ _ _ _  _ _ _ _  - _ _ -  - _ _ -  _ _ _ _  



4 

4 

4 

\ vnA ++ 
ClAYSlONt Some os h o v e  

Core retoined in VOA sleeve 
No recovery for this intervol 

lolol Depth 32 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 31791 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 

OU1 Phase JlI RFURI Report 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Project OU1 Phase 111 RFVRI Northing 747424.7431 ft. Page f of 1 
Location 881 Hillside Easting 2084275.9940 ft. Well No. 31 791 
Date Completed 8-28-91 Original Depth 14.2 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21 -92 Depth Interval 0 - 14.2 ft. 
I n s w e d  J. Uhlinger Date 8-28-91 

Alluvial gravel, 
sand, and clay 

I 
I 

Top of bedrock = 
8.8 n. 

Claystone 

t 
DryE27-91 ---_---- 

I TD = 14.2 ft. 

Elevation of top of surface casinglriser pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I-€ Depth of borehole 4- Typeofbackfill 

Approximate depth of 2-inch 
stainless steel centralizer 

E l e v a t i e o p  of seal 

E l e v a t i e b o t l o m  of seal 

;-[ Type of seal 

Type of filter pack 

Depth of top of filter pack ' \ Elevation@top of screened section I 
Type of screened section 

Describe openings 

Screened section ID 

E l e v a t i o e b o U o m  of screened section u Approximate depth of 2-inch 4- stainless steel centralizer 
Length of blank section 

5880.06 ftJ5879.80 ft. 

3.0 ftJ2.74 ft. 

3.25 ft. 

Concrete 

6.25 in. 

Steel 

2.0 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

14.2 n. 

NA 

3.25 ft. 
0.25 in. bentonite pellets 

6.3 ft. 

16-40 silica sand 

6.3 ft. 

6.8 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 
2.07 in. 
11.8 ft. 

2.4 ft. 

If- Elevation&&ottom of plugged blank section 14.2 ft. 

E l e v a t i e b o t l o m  of sand column 

d t  Type of backfill below observation pipe 

, I  E l e v a t i e o f  hole 
Not to scale 

14.2 ft. 

NA 

14.2 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 31891 

Piezometer Location Number: N/A 

Data Available: 

- u' Geologic Borehole Log (LOGGER Format) 

Geophysical Log 

0 
- 
& Well Construction Summary 

OU1 PhaseIII RFYRI Report 
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I Toto1 Depth 21 6 ft 



f 2 j  

LAYSTONE Sme as above 

No recovery for this intervol 
No recovery for this intervol 

Toto1 Depth = 21 6 ft 



US. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

F m  GT6A 

Project OU1 phase Ill  RFVRl Northing 747661.1305 ft. Page 1 of 1 
Location 881 Hillside Easting 2084142.4159 ft. Well No. 31891 
Date Completed 8-30-91 Original Depth 21.6 ft. Aquifer Alluvial 
l n s w d  by J. Uhlinger Date 
Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 21 -6 ft. 

8-30-91 

Alluvial gravel. 
sand, and clay 

V 14.9ft. 
8-29-91 

Top of bedrock = 
17.2 ft. 

Clayey sandstone 
overlying claystone 

at 18.6 ft. 

' 

I 
t 
6 

TDr21.6ft. I 

Elevation of top of surface casingher pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

r Riser pipe ID I 

I- ~ y p e  of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

I< 
'* Approximate depth of 2-inch 

stainless steel centralizer 7 
Elevatio depth top of seal 
Type of seal 

E l e v a t i e b o a o m  of seal 

0 

Type of filter pack 

Depth of top of filter pack 

E l e v a t i e p  of screened section 

Type of screened section 

Describe openings 

Screened section ID 

Length of blank section 

591 9.81 ftJ5919.52 ft. 

2.9 ftJ2.61 ft. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.1 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

21.6 ft. 

Grout 

11.45ft. 

0.25 in. bentonite pellets 

14.6 ft. 

16-40 silica sand 

14.6 ft. 

16.59 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

18.59 ft. 

2.41 ft. 

Elevation,@bottom of plugged blank section 21.0 ft. 

21 .o ft. 
Natural 

E l e va t i ebo t t o r n  of sand column 

e t -  Type of backfill below observation pipe 
I , I  21.6 ft. 

Not to scale 
Rex 10/5/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

31991 

NIA 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFI/TU Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

32091 

NIA 

NIA 

Data Available: 

- r /  Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 F’hase DJ RFYRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

32191 

NIA 

NIA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OW1 Phase III RFMU Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase Ill RFYIU Report 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32391 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase Dl RFyRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

ci/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NfA 

Monitoring Well Location Number: 32591 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 
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dlomtier tm :ize 2" oblong diometer, composed of 
uiior;. ,\r, :UUI 1: groi~tt, sinis\ IO! Grovel, 201 Sond, 

1 groded sond and grovel in 1 igh plosticity siltlclo 

med , compsed of quartz, quortzi 9 e, feldspor, qrantte, 

21 SI It, II C loy  
___-- 

Silty Grovelly Sad Oork yellwsh brmn IlOYR 3/41 Well 
groded sond 3rd rovel Sond is pred v fine to f ine 

weorhered micos, mof 1 1  sinerols rove1 is fine to coorse, 
ored fine Idiometer ( 1/2n1, mox size I 1 112" dtomtter, 

groined, subongu 9 OT, composed of ortz, feldspor, biotite, 

bngulor to subonyillor, cornpied of quortztte, gronite, 
quortz Some rontte cobbles stron I Heothered crumb1 ing 
ond broken I!! Grovel, 52% Sod, !I! Si It, 71 6loy 
No recovery for this intervol 



4 

(I 

4 



U.S. Department of Energy 
Rocky Flats Plant 

Form CTCA 

Groundwater Monitoring Well and Piezometer Report 
~ ~~~~ 

Project OU1 Phase 111 RFVRI Northing 747976.~44 n. Page - 1 of 1 
Location 881 Hillside Easting 20~852.3592 n. Wll No. 32591 
Date Completed 95-91 Original WPO, 19.1 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 ~ e p t h  interval 0 - 19.1 fi. 
hSpeaed by J. Uhlinger Date 9-5-91 

Alluvial gravel, 
sand, and clay 

Top of bed& zc 

15.9 ft. 

Claystone 

I 

t 
TD=lQ.ln. I 

Elevation of top of surface casinglriser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 
Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diarneter I< Depth of borehole +- Typeofbackfill 

Approximate depth o! 2-inch 
stainless steel centralizer 

E l e v a t i e o p  of seal 
Type of seal 

E l e v a t i e b o l t o m  of seal 

Type of filter pack 

Depth of top of filter pack 

Elevation@top of screened section 

Tvpe of s c r d  section r I 
Describe openings 

Screened section ID 

Elevatiod&hboUom of screened section 

3.0 n. 
Concrete 

6.25 in. 
Steel 

2.25 n. 

2.07 in. 
Schedule 40 PVC 

11.5 in. 

19.1 n. 

Grout 

6.2 n. 

9.5 n. 
0.25 in. bentonite pellets 

16-40 silica sand 
9.5 n. 

l is n. 
Schedule 40 PVC 
0.01 In. horizontal slot 
2.07 in. 
16.5 n. v Approximate depth of 2-inch 4- stainless steel centralizer 
2.4 n. 1 Lewh of blank section - 

Elevatio@bottom of plugged blank section 18.9 n. 
Elevation@i)bottom of sand column 19.1 n. 

*+, ~ype of backfill below Observation pipe NA 

,I Elevation@of hole 
Not to scale 

19.1 n. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32691 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OUl Phsclll RFYRI R e p i  



DRU 

OR0 

I R I  

Smdy Grovel l y  Si It Ver dork groyish brom I10YR 1/21 

son B ond grovel Sond is fine to coorse, neon-sed , ongulor 
to subrounded, cornposed pred of ortz, quartzite, 
f ine to coor~e meon size-1/2" nux size 1 112" diometer, 

h losticity silt ord c i oy notrix supports dl groded 

feldspor Grovel IS ongulor I f res i l y  broken) to subongulor, 

.AYSION[ Clo  stone Groyish brom 12 5Y 5/21 to olive yellow 
I2 !U 6/61 Cloy with troce of silt ond sop or onic 

crlrbanote present but no cement No bedding opporent 
Ueathered I #  tlottled oepeoronce with Fe-oxide stoins ot 

[block -- corbonoceousl froyents Pwosity ( 5 9 Some 

i n 8  oni nt 4 7  t n S ?  kv 5%Sllt, 9VC lny  
1,- Trm &Inter;ol 

liiilaui t L e P 1  

No recovery for this intervol 

lotol Depth 16 ft  



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OW1 Phase ILI RFURI Report 



* > 2  + a  
w >  > a  
a v  u t  
h a  a -  

Z Y  6 5  
0 0  o w  
w w  w z  



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32891 

Monitoring Well Location Number: NIA 

Remrneter Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase UI RFyRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 32991 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phasem RFIlRl Report 



Core retained in VOfi sleeve 
No recovery for this intervol 

1 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Riase IIJ RFYRI Report 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 FlmeIfl RFYRI Report 
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AppendinN 
Drilling g Data 

INDEX OF DATA 

Borehole Lomtion Number: 33291 

Monitoring Well Location Number: NIA 

Piezometer h a t i o n  Number: NIA 

Data AvaiWe: 

& Geologic Borehole Log (LOGGER Format) 

- GeophyslcdLog 

- Well Construction Summary 

a 



C Q  z w  w >  u o  sIvR[ 
5" Q U  

Sllt 



mr 
OIN 
SIE 
M la 

.. . 
L L  

aftYSlONt Cloystone Gro ish brom I2 51 5/21 to light yellowsh 
brom 12 51 6/41 Clov Hith truce o f  silt, very loti 
-wosity 1(5XI, no cenknt Not friable lcloyl ’ No 
ledding structures opporent fe-oxide stotns oloq plonor, 
lou-on le frocture surfoces ot 12 6’ to 12 9’ od ot 
13 7’ ?o 14 0’ Otheruise, cloystone hos mottled 
o eoronce md is relotively unwtkred lroce si It, ) 95% 
c r oy lop of bedrock I 10 0 ft 
VOA mple obtoined from this intervol 

CliYSlONr Sot 05 ob~ve 

~ ~ ~~ 

No recovery for this intervol 

lotol Depth 14 8 ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33391 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

e Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFVRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: 33491 

Piezometer Location Number: NIA 

Data Available: 

- v Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- V Well Construction Summary 

0 

OU1 Phase III RFI/RI Report 



111 Smd-Silt mixture with Cloy Grovel Dork yellouish brwn 
IlOYR 4/41 to ut 4 25'-4 4', 1 1  ht o l i ve  brom 12 5Y 5161 
to ye1 IoHish broun IlOYR 5/61 !rove1 to 1" lbut froctured 
to this sizel, sand v f g to v c g lmeon I v f g to f g I 
From ~ p p r o x  4 25'-4 4', moteriol I S  richer in cloy, but 
stil I gravelly md sand Poor to mod yoding Exctpt for 
froctwed Qrovels I h c  K ore mqulorl, clostrcs ore sh- 
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Nn rewrv for this uttprvnl 
Tot01 Oepth I 1 1  4 ft 



US. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form GC6A 

1 of 1 Rei- OUl Phase 111 RFVRl Northing 748079.7679 ft. Page - 
Location 881 Hillside Easting 2084882.8818 ft. Wll No. 33491 

1-4 by J. Uhlinger Date 910-91 

Date Completed 910-91 Original ~epth 11 a 4  ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 ~epth Interval 0 - 11 -4 ft. 

crwnd 
Elevation 

I Alluvial gravel. 
sand, and day 

Claystone 

Dry91041 4' ------- 
TD=11.4ft. I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below 

Type of surface seal 

Surface casing ID 
Type of surface casing 

surface 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

I 

I-€ Borehole diameter 

Depth of borehole 

Type of backfill 

L 
Approximate depth of 2-inch 1 stainless steel centralizer 

Elevati depth top of seal 
Type of seal 

E l e v a t i e b o l t o m  of seal 

O n 0  

Type of filter pack 

Depth of top of filter padc 

E l e v a t i e o p  of screed section 

Type of screened d o n  

Describe openings 

Screened section ID I- Elevaticr&&boltom of screened seaion 

b h 
- Approximate depth of 2-inch 4- stainless steel centralizer - Length of blank section 

5929.16 ftJ5928.59 ft. 

3.1 ft~2.53 ft. 

2.9 ft. 
Concrete 

6.25 in. 
Steel 

1.9 ft. 

2.07 in. 
Schedule 40 PVC 

11.5 in. 

11.4 ft. 

NA 

2.9 ft. 

0.25 in. bentonite pellets 

6.1 ft. 

16-40 silica sand 

6.1 ft. 

6.68 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

0.69 ft. 

2.41 ft. 

f-. Elevation,@boawn of plugged blank section 11.1 ft. 

E l e v a t i e b o t t m  of sand column 11.2 ft. 

Natural 4 t -  Type of backfill below observation pipe 
,I E l e v a t i e o f  hole 11.4ft. 

Not to scab 

6/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33591 

Monitoring Well Location Number: N/A 

Piezometer Location Number: N/A 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFWU Report 



No rmury fnr thislntPrvnI 
VM smple obtoined from this intervol 

c1 Sme os obve 

I I 



' 9 4  Sme os ohve 

Core retoined in VOFi sleeve 
No recovery for this intervol 

Snmt l-luinlvt 
Cloystorit Hith some SI It Groyish brmn I2 5Y 5/21 to 
olive brow 12 5Y 9/31 Cloy with sort silt Also 
contoins corbonoceous moteriol of silt size I(1OX of silt1 
Voriobly Neoihered ond le-oxide stoined fe-oxide 
concentroted olong ION-DI le frocture surfoce ot 15', ond 

151 !i It, 851 Cloy lop OF bedrock : 12 05 ft 

ClfiYSlONi 

don numerous plonor sur 1 o c e ~  ut 14'-14 25' Hoist 

VOA somple obtoined from this intervol 
CLAYSlONt Some os dove 

Core retoined in VOR sleeve 
No recovery for this intervol 

lotol Depth : 16 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 33691 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 PhPse IlI RFVRI R q m l  
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.AYSlDNE lcont fron obvel 951 Cloy lop rf bedrock = 7 8 ft 

No recoverv for this tntervol , 
lotol Depth 2 10 9 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

1 of 1 Project OU1 Phase 111 RFVRI Northing 7481 11 .e859 n. Page - 
Location 881 Hillside Easting 2084994.4826 ft. Well No. 33691 
Date Completed 912-97 Original ~epth 11.4 ft. Aquifer Alluvial 
bpeaed by J. UMinger Date 9-12-91 
Checked by J. Ostergren Date 7-21-92 mpth Interval 0 - 10.9 ft. 

Ground 
Elevation 

Alluvial gravel, 
send,andday I 

Claystone t 
Dry$-11-91 4' ------- 
~ ~ = i o . g n .  I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casingher pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

I 
Riser pipe ID 

Type of riser pipe 

Borehole diameter I+ Depth of borehole 

j-, Typeofbackfill 

Approximate depth of 2-inch 
stainless steel centralizer 

E l e v a t i e o p  of seal 

Type of seal 

E l e v a t i e b o t l o m  of seal 

Type of filter pack 

Depth of top of filter padc 

E l e v a t i e t o p  of XTeened section 

Type of screened section 

Demibe openings 

Screened section ID 

Elevatiod&&mttm of screened section 

3.05 n. 
Concrete 

6.25 in. 
Steel 

2.1 n. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 
10.9 n. 

NA 

3.05 n. 

6.1 n. 
0.25 in. bentonite pellets 

16-40 silica sand 
6.1 n. 

6.19 n. 
Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 
8.11 ft. u Asptoximate depth of 2-inch 4- stainless steel centralizer 

b Length of blank section - 
I ft- Elevat ion@mttm of plugged blank section 10.6 ft. 

2.49 n. 

I Elevation@boaom of sand column 10.9 n. 
Type of backfill below observation pipe NA 

Elevation@of hole 
Nor to scele 

10.9 n. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 



VDA saple obtoined from this intervol 
No recovery for this intervol 

I I 



Grovel-Sod mixture with some Si I t  md Cloy Uide ro e of 
red 15YR 416 SYR 5/61, pole brown !! I OYR 

wih brwn I lOYR 4/41 strong 2 rom 17 5YR 5/61, 

ii 
ht yellouish brom Il'OYR 6/41, roy llOYR 6/11 

5/61, reddish brown 1$R 5/41, ord others llojority 
of groins ore grovel-sized, ond ron to 2" in diameter, 
overoging opprox 0 5" to 0 8' Son ore very fine to very 
cmrse neon is Red  Grading is uell to m o d  Groins rorqe 
from ongulor to rounded lroces of coliche ore present# 
mcinly in the upper portion, Hith ceraentiy in low portion 
mcinly orgi  I loreofi Groins of sod ore dominantly uortz, 

ninerols olso present Grovels ore dominontly quortzite, 
with  Heothering granite col~ onents, gneisses, ond schists 
OlSD No beddinq opporent By ?ZXGrovel, ZlXSond, ?!Fines 

u i th  micas, feldspars, and other rock frogments, on 1 mfic 

y-Gu Sone os obove 



i 

Core retoined in VOA sleeve 
No recovery for this intervol 

lotol Depth 22 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

BorehoIe Location Number: NIA 

Monitoring Well Location Number: 33891 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

J WeH Construction Summary 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form GI6A 

hied OU1 Phase 111 RFVRI Northing 747960.6244 ft. Page - 1 of 1 
Location 881 Hillside Easting 2084640.6464 n. Well No. 33891 

hspedd by J. Uhfinger Date 9-13-91 
Datecanpleted 9-13-91 Original Depth 11.6 ft- Aquifer Alluvial 

Checked by J. Osteroren Date 7-2 1-92 bpth Interval 0 - 11 -6 ft. 

I Alluvial gravel, 
sand, and clay 

Topofbedrock= ' 
Claystone with 

caliche 

Dry9-13-91 4' ------- 
TDzll.6ft .  I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I< Depth of borehole 

,I-, Type of backfill 

~ Approximate depth of 2-inch 
I 

stainless steel centralizer 

E l e v a t i e o p  of seal 
Type of seal 

Elevation@boaom of seal 

Type of filter pack 1, Depth of top of filter pack 

Elevation@top of screened section 

Type of xreened section 

Describe openings 

Screened section ID 

Elevatio&&boaom of screened section 
c/ Approximate depth of 2-inch 4- stainless steel centralizer 

1 Length of blank section 

5930.54 ftJ5929.94 ft. 
3.0 ftJ2.25 ft. 

2.9 ft. 

Concrete 

6.25 in. 
Steel 

2.0 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

11.6ft. 

NA 

2.9 ft. 

0.25 in. bentonite pellets 
6.0 ft. 

16-40 silica sand 

6.0 ft. 

6.7 ft. 
Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

8.7 ft. 

2.4 ft. 

boaom of plugged blank section 11.1 ft. 

11.6 ft. 

NA 
depth boaom of sand column 

e t ,  Type of backfill below observation pipe 

E :::::E 
-I Elevati-of hole 11.6 ft. 

Not to scale 



Appendix AI 
DriUing and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 33991 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase m RFIAU Report 



I No recnuer! fnr thmnh-vnl 
SANDY SILTSTONE Sme os above 
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Ym[ 
BHlN 
SIZl & a  t -  

M Ian ---- 
kAYSlMf Clo stone 1 1  ht 0 1  ive brom 12 5Y 5/31 to groyish brom 

llOYR 5/61 lroce Si It Porosity opprox 1-21 Argi I I O C ~ O U S  
cement hderotely frioble [top opprox 3"-41 to slightly 

streoeers OF Fe-oxides scottered $roughout 70 opporent 
bedding 

Core retoined in VOt! sleeve 
No recovery For this intervol 

lotol Depth I 12 6 ft 

r; 12 !I 5/21 to 9 here rich in le-oxides1 e l h i s h  brom 

---- friable lrest of intervoll Stro le-stoini uith 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34091 

Monitoring Well Location Number: N/A 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III WYRI Report 
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ond wove i in I O H  olosticitv cloy l8oX1 ond si 9 t IZOXI 
notryx Sand is ~ubrouded' to sibongulr, very f ine to 
Red, meon 1 fine, composed of guortz, feldspor, fe-oxide 
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No recovery for this intervol 
Toto1 Depth = 10 3 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

_. Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysicalhg 

- Well Construction Summary 

OU1 Phase XII RRlRl Report 



1011% UPIH IFTI B 6 W EEVRTION Ill1 5932 03 PROfCl WER LOG of BORING NRBER 

wnc 

NRl  

NR 

NR 

1 Grovelly Sandy S i l t  Very dork groyish brom (1DYR 3/21 
UelI y d e d  grovel m d  sond with IOH plasticity cloye 
silt mtrix Sand is fine to coorse, meon: fine, w - 
ongulor to subrounded, conposed of quortz, rock froyents of 
quartzite urd gronite, feldspa, trcce biotite m d  Heothered 
micos, with  troce mofic minerols Grovel is fine to coorse, 
meon size 1 1/4", mox dimeter I 1 3/4', subrounded to 

L 

-7-4 I\ 17 I1 
/- - /- 
--/-- /--A ' SIllY CLAYSTONE L E Y ,  
- - . - - - I  - --  

-7-i 

/ /  

- -. 
ClAYEY SILTSTONE Clo ey Si ltstone 01 ive l5Y 5/31 Si It ond cloy, porosity 

L 8ik no cenent, nod frioble, nassive, no apporent bedding 
Ueothered Dry 8011 SI It, 201 Cloy 

I ,  

- -. 
, I  

- -  / /  
, I  

Core retoined in VOpl sleeve 
No recovery for this intervol 

I 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34391 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OUl Phase III RFURI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 34491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 

OU1 Phase III RFlRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

34591 

NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase III RFIlRI Report 
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uortz sonds ti th iroces of micos, feldspor, rof ics ond rock h o  ments, ricos oppeor to be generolly Heothered biotite, 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Project OU1 Phase Ill RFVRI Northing 748462.1375 ft. Page - 1 of 1 

Inspected by J. Uhlinger Date 9-1 9-91 

Location 881 Hillside Easting 2085620.5622 ft. Well No. 34591 
Date Completed 9-19-91 Original Depth 11.3 ft- Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 11.3 ft. 

Elevation 

Alluvial gravel, 
sand, and clay 

Top of bedrock = 
8.2 ft. 

Clay stone 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

7 Riser Diw ID I 

~ y p e  of riser pipe -1 
Borehole diameter 

Depth of borehole 

Type of backfill 

I 
Approximate depth of 2-inch 7-  stainless steel centralizer 

r Elevatio depth top of seal 0 
9-1 Type ofseal 

I 
Type of filter pack 

Depth of top of filter pack 

top of screened section 

r Type of screened section I -1 Dexribe openings 

I I- Screened section ID 
,I 

Length of blank section 

5955.19 ftJ5954.63 ft. 

3.0 ft.12.4 ft. 

2.95 ft. 

Concrete 

6.25 in. 

Steel 

2.0 ft. 

2.07 in. 

Schedule 40 P V C  

11.5 in. 

11.3ft. 

NA 

2.95 ft. 

0.25 in. bentonite pellets 

6.0 ft. 

16-40 silica sand 
6.0 ft. 

6.9 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 
2.07 in. 

8.9 ft. 

2.4 ft. 

I b- Elevatio@bottom of plugged blank section 11.3 ft. = 
-f Elevation depth bottom of sand column 11.3ft. 

NA 
0 Dry 9-1 8-91 ------- 

Type of backfill below observation pipe 

TD = 11.3 ft. __I E l e va t i o eo f ho l e  i i.3ft. 
Not to scale 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

34691 

NIA 

NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) e 
- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFYRI Report 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 34791 

Piezometer Location Number: NIA 

Data Available: 

- I /  Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase III RFURI Report 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

e 

e 

Project OU1 Phase 111 RFVRI Northing 748376.5147 ft. Page 1 of 1 
Location 881 Hillside Easting 2085521.1 555 ft. Well No. 34791 
Date Completed 9-20-91 Original Depth 11.0 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21 -92 Depth Interval 0 - 11 .o ft. 
I n swed  by J. Uhlinger Date 9-20-91 

I Alluvial gravel, 
sand, and clay 

Top of bedrock = 
8.0 ft. 

Claystone 

I 

t 
TD= 11.Oft. I 

Elevation of top of surface casingriser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I< Depth of borehole I-. Type of backfill 

’( Approximate depth of 2-inch 
stainless steel centralizer 7 
Type of seal 

I 
Type of filter pack 

Depth of top of filter pack 

Type of screened section 

Describe openings - Screened section ID 

Length of blank section 

5954.39 ftJ5953.91 ft. 

3.0 ftJ2.52 ft. 

2.8 ft. 

Concrete 

6.25 in. 

Steel 

2.0 ft. 

2.07 in. 

Schedule 40 P V C  

11.5 in. 

11.0ft. 

NA 

2.8 ft. 

0.25 in. bentonite pellets 

5.9 ft. 

16-40 silica sand 

5.9 ft. 

6.0 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 
8.0 ft. 

2.42 ft. 

bottom of plugged blank section 

boaom of sand column 11.0ft. 

10.42 ft. 

4- Type of backfill below observation pipe NA  
I - I  E l e v a t i e o f  hole 

Not to scale 
11.0ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

34891 

NIA 

NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 

OU1 Phase III RFl/TU Report 
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No recovery For this intervol 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

34991 

N/A 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 PhaseIU RR/RI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

35091 

N/A 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFYRI Report 
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resent within motrix ot 4 7' to 4 15' Dry 60td Grovel, 

9 
_-  - 

I Y 
GC ,7/$7,;7, 

~ 

gneiss, quortzitel, feldspar Grovel 3 me to come 

rr.-L-- --- Aiwu s i  I t in% finy 

,&$ 
't?/ /J7 49' GC Some os obhe 

n r m w v  for thislatervoI 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35191 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

a 

OU1 Phase Il l  RFYRI Report 
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No recovery for this intervol 
Toto1 Depth = 6 0 Ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

35291 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 F’hasem RFI/RI Report 
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No recovery for this intervol 

Toto1 Depth 12 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35391 

Piezometer Location Number: NIA 

Data Available: 

_I d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase Ill RRlRl Report 
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STATE PM COONINATE TOiAl DEPIH IFTI 10 5 GROUNl ELEVRlION HI 580 53 PROJECI NVlEER EM LOG Of BORING WER 
NORTH 798011 RKA ou1 ms~ffi oIPnrirR iINi 2 07 mnai KWJOB 

DATE CAILLED 09/25/91 3 5 3 9 1 ERST 2083907 LOCAIOR NUrtllR KE BORLMLE oiinrim [IN] 11 5 
RtHPAKS 

a0 12 w 

I No recovery for this intervol 

VOA somple obtained from this intervol 
No recovery for this intervol 
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Toto1 Depth 10 5 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form G’16A 

1 of 1 Project OU1 Phase Ill RFVRI Northing 74801 0.7387 ft. Page - 
Location 881 Hillside Easting 2083907.0046 ft. Well No. 35391 
Date Completed 9-25-91 Original Depth 10.5 ft- Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 10.5 ft. 
Inspected by K. Maley Date 925-91 

Alluvial gravel, 
sand, and clay 

I Top of bedrock = 
7.05 ft. 

Claystone I 
t 

Dry9-24-91 -IE 
TD= 10.5ft. I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of bac kfi I I 

I+ 
I 

Approximate depth of 2-inch 7- stainless steel centralizer 

E l e v a t i e o p  of seal J-r Type of seal I L Elevation@bottom of seal 

Type of filter pack 

Depth of top of filter pack 

Tvpe of screened section 

Describe openings 

Screened section ID 

Length of blank section 

5963.83 ftJ5963.03 ft. 

3.3 ftJ2.5 ft. 

2.4 ft. 

Concrete 

6.25 in. 

Steel 

1.7 ft. 

2.07 in. 

Schedule 40 P V C  

11.5 in. 

10.5 ft. 

NA 

2.4 ft. 

0.25 in. bentonite pellets 

5.5 ft. 

16-40 silica sand 

5.5 ft. 

6.1 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

8.11 ft. 

2.39 ft. +-- E l e va t i o eboaom  of plugged blank section 10.5 ft. 

Elevat ioebottom of sand column 

4 t  Type of backfill below observation pipe 

10.5 ft. 

NA .. 
I = I  E l e v a t i o e o f  hole 

Not to scale 
10.5 ft. 

Rev. 10/5/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35491 

Monitoring Well Location Number: N/A 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFYRl Report 



LOG OF BORING MEER STATE PLANE COOWINATE TOTAL OEPIH IF11 10 4 GROUNI ELEVATION IF11 5932 65 PROJfCI NUlBER [MA3 
NORTH 758013 AREA OU1 CASIffi DIiWICR lINI GEOLOGIST 
EAST 2084643 LOCAIOR NUFBER LE BOREH3lE OIAREIER IINI 7 25 

REllPflKS 
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No recovery for this intervol 

Toto1 Depth 10 4 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFI/RI Report 



iUR 

w 12 
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M ID 

UelI qroded Grovel 11 ht olive brown 12 5Y 5/31 ~ O H  
and 51 t 9 Rntrix surrounding well groded 

v f 9 to c 1, meon's 9 ,  subongulor 
9 Ired of rock ro ments Igronite, 

quortz, feldspar, roce micos Grovel 
size 1 2", mox dioneter >3", lory 
onqulor froqments Grovel is rounded to 

9p-GC 

ongulor composed of fonite, Pite egmotite, quortz 
I ry fi! GrovPI, IAX Sand, 3 Silt, X Clny vnR s w f r n m  tiwnkrvnl 

Clo  stone Grayish brown 12 5Y 5/21 to gro ish brown l10YR 

with trace of silt flost of silt size groins ore node of 
corbonoceous ioteriol Iblock, crumbly1 Cloystone hos very 
low porosity ((5x1 hove opprox 3 5' BeIoli 3 5' cloystone 
I S  eosi l y  broken, chipy, porosity opprox 101 ko cement 
No bedding surfoces present At 2 6', fe-stone is obundont, 
replocin cloystone olonq thin IO 1'1 subhoriz line Be- 
tween 4 I! ond 5 Z', cloystone cut by nunerous plonw froc- 
tures with Fe-oxide cooted surfoces Frocture surfoces ore 
ot vorious on~le5, but ore discontinuous, intersecting Dry 
x SI  951 nn of hpdrnck I 2 3 

\ Nn rewery fnr this lntervnl 
on-K nmp asobove 
dktXlNE 

5/21' Hith stoins colored yellowish brown I1 i YR 5/81 Cloy 

I VOA S$E obt$ed in' this intervol 

No recovery for this intervol 
Total Depth I 6 3 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

N/A 

35691 

N/A 

Data Available: 

g Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& WeU Construction Summary 

OU1 Phase JII RFYRI Report 



STATE PLANE COOROINATE TOTAL KPIH IF11 30 3 GROUtQ ELEVRTION IF11 5931 76 PROJECT NUlBER CHPD LOG OF MING KIHBER 
NORTH 747797 MEA ou1 CASIffi DIPEI[IER lINl 2 07 GEOLOGIST 
EAST 2084005 tOCATORNUNR K? KlROREMlG OIAKI[A (IN1 I1 5 
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90 I2 a No recovery for this intervol 
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GC Clo ey Grovel Oork brom IlOYR 4/31 to ye1 loiish broHn 
lldA 5/61 Ne1 I roded rove1 ond sond in cloy motrix 

nox size I Z UZ", composed of quartzite, gronite, 
e motite, quortz Host of the grovel is freshly bro enlon- 
[u!or lduringdrillingl Sond i s v f q  t o m g ,  meonIfg, 
subongu I or, com osed of kr t z, mi cos, corbonoceous mot er i - 
nI bt 401 1rwI I. Snnd, 101 Silt, 
No recovery for this 'intervol 

Grovel is rounded 9 9  o onqu or f g to c g , meon size l", 
rite 

Clq 
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STAK f'LM COOROINATE IOTA1 OEPIH lFIl 30 3 GROuKi ELEVRIION IlTI 5938 76 PROJECT NUlBER EHPD LOG OF BORING MEER 

NORTH 747797 AREA ou1 CASIffi DIMEIfR (IN1 2 07 GEOLOGIST 
ERST 2084005 LOCATOR NUEBER K? BOREHllE OIRliEItR IINl 11 5 

REMS 
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, a  
o w  u t  
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LIIHLffil USwIPIirm 

Toto1 Depth 1 30 3 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Form CT6A 

Groundwater Monitoring Well and Piezometer Report 

Project OU1 Phase 111 RFVRI Northing 747796.9597 ft. Page 1 of 1 
Location 881 Hillside Easting 2084005.3620 ft. Well No. 35691 
Date Completed 9-26-91 Original Depth 30.3 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 30.3 ft. 
lnspeaed by K. Maley Date 9-26-91 

Alluvial gravel, 
sand, and clay 

Top of bedrock = 
25.2 ft. 

9-26-91 

Silty claystone 

TD = 30.3ft. I 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

5941.86 ftJ5941.36 ft. 

3.1 ftJ2.6 ft. 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

I ’  F Riser Diw ID E .  

Type of riser pipe 

Borehole diameter I-E Depth of borehole 

Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer 

Elevatio depth top of seal 

Type of seal 

E l e v a t i e b o t t o m  of seal 

0 

l l  Type of filter pack 

Type of screened section 

Describe openings 

- -  Screened section ID 

Length of blank section 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

1.9 ft. 

2.07 in. 
Schedule 40 PVC 

11.5 in. 

30.3 ft. 

Grout 

10.4 ft. 
0.25 in. bentonite pellets 
13.4 ft. 

16-40 silica sand 

13.4 ft. 

15.58 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

26.56 ft. 

2.4 ft. 

E l e v a t i e b o t t o m  of plugged blank section 

bottom of sand column 

Type of backfill below observation pipe 

28.96 ft. 

28.96 ft. 

Natural 
I Elevatio depth of hole Not to scale 0 30.3 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

e Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase IU RFYRI Report 
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YAIE PLANE COOROINAI[ 1OlAL UPIH IF11 16 3 GROUtQ ELfVRIION IF11 5958 97 PROJECT NUlBER EtlPD LOG OF BORING NJtIBER 
NORTH 748207 AKA o(ii CASIffi DIAMETER lINl GEOlOGISI 
ERST 2M145ffi LOCAIORNUlBER LE BMiEHllE OIRHETEA lINl 7 25 

REMS 

w 12 M 

w 12 01 

w I2 M 

w io 31 

SKSt! Some os dove 

’ ClAYSlONE Cloystone 11 ht 0 1  tve roy 15Y 6/21 to I tght ye1 lo~ish 
brown 12 5Y 6/!l Very !OH porosity K5X1 No cement Non- 
frioble No bedding structures opporent Irregulor color 
mnttlrnn nrv 71 Silt, 931 Clnv loo nf hedrnck - 11 ? 
Cnrp &’ in vm deev~ 

ClfiYSlONE Some os obove 

CLAYSTONE Cloystone Ye1 lowish broiin llOYR 5/61 Some os obove, 
except contoins obundont fe-oxide nodules ond fe-oxide 
reploctng cloystone Porosity I 15X Dry 71 S i l t ,  93% 

Clo$one Gro ish brown 110YR 5/21 to light yellowish 
brown 12 5Y 6 41 Porosity opprox 151, eosily crumbled ond 
loose, no cement flosstve oppeorin Hithout bedding struc- 

nv 
’ CLAYSTONE 

tures fe-oxide stoins between 15 9 ’ ond 15 75’) rnoy be \E 
S 

CtAYSTON[ Some e ed from thLslntervnI 

Core retoined in VOA sleeve 
No recovery for this intervol 
Toto1 Depth I 16 3 ft 

______- 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 35891 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase El RFYRl Report 
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_ _ _ -  _ _ _  CLAYSTONE lcont from obovel no opporent bedding Col iche-f i I led 
fracture present ot 8 3 cutting ~cross the core ut o prox 
45 degrees Ueothering decreuses Hith depth, b e l ~ ~  1 75’ 
minimol col iche, le-oxides present by 51-30! SI It, 7Df- 
951 Clay lop of bedrock 8 0 f t  

_-- _ _ _  

B _-- _ _ _  _-- _ _ _  _ _ _  _ _ -  _ _ _  _ _ _ _  _ _ _  _-- _ _ _  _ _ _  - _ -  _ _ _  _-- - _ _  --- --- _ _ _  _ _ _  _ _ -  _ _ _  
Core retained in VOR sleeve 
No recovery for this intervol 

lotol Depth I 12 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 35991 

Piezometer Location Number: NIA 

Data Available: 

- t/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 

OU1 Phase Ill RFyRI Report 



Sl#f PLANE C D O ~ I N A T I  TOTAL DEPIH If11 16 I @DUN EltVRIION IFTI 5973 5 PROJECT NUlBER Ell@ LOG Of BORING KIUBER 

NORTH 148057 AREA OUl CASIffi OIMEIER IINI 2 01 KtlWJAB 

ERST 2 m m  LOCATOR NUNIR K8 BDREMlll OIRilEIER lINl 11 5 
REHARKS 

Cl I ive brow 12 5Y 513 ond 2 5Y 

L 

CI 

Cl 
Nn recnvtry fnr this iattlrvnl 
S i l t y  Cloy Hith occosionol troces of Sond ond Grovel 11 ht 
0 1  ive brom 12 51 5/41 light browish ro 12 5Y 6 21 lurk 
ro ish brom 12 5Y 4/21 0 1  ive broan I! 51 4/31 ond dork 
gel!ouish brom llOYR 4/41 I Hhere fe-stoined, ye1 l o w h  
6rom llOYR 5/81 The scottered grovels run e up to 1" but 

lmeon opprox f I Poorly roded Angulor to rounded low 

from 6 0' to 8 4' Grovels ore uortzite, schists gneisses, 

No recovery for this intervol 

' 

overage 0 2"-0 3" in diometer, sonds ore v 1 g to v c g 
to med plostici 9 1  y lroces o coliche ond colcoreous cement 

sonds ore ytz aith  some rock 9f rortnts No bedding oppor- 
ent 0-41 lrovpl n-ln% Sod,  R-4n Silt, %-9flX Cloy 

ct Some os obove 
No recovery for this intervol 

11 Some os h o v e  

No recovery for this intervol 

IU 



I GRWEO ELEVRIIDN IF11 5973 23 PRDJECI NlHBER EHPD LOG Of BORING KIHBER STAR MNE COOWlINAiE IOTA1 OEPIH I F T I  16 I 

t K  a i  
z w  w >  
w >  > a  u o  o w  u u  U t  
w w  w z  
n x  a n  

CI H i  

L 

VC 
Sondy S i  It-Cloy mixture Brotinldork brom 17 5YR 4/41 
V f 
on ulor to subrounded sonds loti plasticity Sond is quortz 

E i o v e r y  f?this intervol 

to v c sond lmeonf g to v f g 1) troce rove1 
Ito 1 1  3'7 Ho rote groding Subongulor to rounde ! grovel, 
HI 9 h some rock fro ments No bedding opporent Dry lroce 

I ne5 

fll 
CLAYSTONE Cloystone 11 ht brownish gro 12 5Y 6/21 ond light el lo^ 

0 1  ive brow 12 5Y 5/31, Hhere fe-stoined, ye1 lotiish rown 
IlUYR 5/61 0-11 Sond lv f g to f g I, up to 30% Silt, rest 
C loy  Porosit is ni I to opprox 3% Cement is orgi I loceous 

not very mol leoble Trace orgonics to opprox 20% from 4 9' 
to op rox 15 2' Rore sond is olmost exclusively quortz 

si It ier thon rest of unit No bedding opporent lroce sond 

No recovery lor this intervol 

' 2  ish brown 12 5 9 6/31 to groyis R brow 12 5Y 5/21, I b 

i Non t o  slight 1 y frioble ond slightly fissile and crumb1 -- 

lone F rom opprox 14 9' to opprox 15 2' is olso sometihot 

\ %-IO% S I  It 70%-90% Cloy lop of Idrock 1 17 15' 

CLAYSIUNE Sone os dove 

VUA somple obtoinedKthis intervol 
- Nn m r v  fnr tW rvfl/ - 

iotol  Depth = 16 1 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

a 

a 

Project OU1 Phase 111 RFVRI Northing 748056.6558 ft. Page 1 of 1 
Location 881 Hillside Easting 2083755.8410 ft. Wll No. 35991 

Inspected by K. Maley Date 10-1-91 
Date Completed 10-1-91 Original Depth 16.1 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 16.1 ft. 

Alluvial gravel, 
sand, and clay 

\ 

I Top of bedrock = 
12.15 ft. 

Claystone t 
Dry 10-1-91 ------- 

TD= 16.1 ft. I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

I-€ 
I4 

Approximate depth of 2-inch 
stainless steel centralizer 

Type of filter pack 

Depth of top of filter pack 

I 
Type of screened section 

Describe openings 

Screened section ID 

Elevation&&boUom of screened section w 
Approximate depth of 2-inch 4- stainless steel centralizer 
1 Length of blank section 

5976.82 ftJ5976.45 ft. 

3.57 ftJ3.2 ft. 

3.67 ft. 

Concrete 

6.25 in. 

Steel 

1.43 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

16.1 ft. 

NA 

3.67 ft. 

0.25 in. bentonite pellets 

6.5 ft. 

16-40 silica sand 

6.5 ft. 

8.68 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

13.7 ft. 

2.4 ft. 

I+- Elevatio@bottom of plugged blank section 16.1 ft. 

I E l e v a t i o e b o U o m  of sand column 

*+ Type of backfill below observation pipe 

16.1 ft. 
NA 

I , I  16.1 ft. 
Not to scale 

eu 10151’92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase JII RFYRI Report 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36191 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 PhaseIII R W  Report 
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u l t  

No recovery for this intervol 

ClAYSlONE Cloystone Light brownish groy llOYR 6/21 t o  brownish yel- 
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oble, composed of clly with troce'of si It-sized corbonoceous 
frognents Plppeors mossive, no bedding surfoces opporent 
Foint sub-horiz low-on le color bonding is resent Dr to 

lop'ot bedrock 14 0' 
sliqhtlv moist froce co 9 iche throughout 21 5 ' 1  ilt, 981 C o y  

VOA somple obtained from this intervol 
No recovery for this intervol 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Project OU1 Phase I l l  RFWRI Northing 748090.9342 ft. Page 1 of 1 
Location 881 Hillside Easting 20841 98.4737 ft. Well No. 361 91 

Inspected by K. Maley Date 10-3-91 
Date Completed 10-3-91 Original Depth 17.0 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 17.0 ft. 

I Alluvial gravel, 
sand, and clay 

I Top of bedrock = 

t 14.0 ft. 

Claystone 

TD- 17.0ft. I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I 4  Depth of borehole 

Type of backfill 

'( 1 stainless steel centralizer 
Approximate depth of 2-inch 

;-[ Type of 

Elevatio depth bottom of seal 

Type of filter pack 

Depth of top of filter pack 

I 
top of screened section I 

Type of screened section 

Describe openings 

Screened section ID 

E l e v a t i a b o t t o m  of screened section 

5965.69 ftJ5965.17 ft. 

2.8 ftJ2.28 ft. 

3.0 ft. 

Concrete 

6.25 in. 
Steel 

2.2 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

17.0 ft. 

Grout 

4.45 ft. 

0.25 in. bentonite pellets 

7.4 ft. 

16-40 silica sand 
7.4 ft. 

9.52 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

14.6 ft. u 
stainless steel centralizer 

~ Approximate depth of 2-inch 

b Length of blank section - +- Elevatio@bottom of plugged blank section 17.0 ft. 

2.4 ft. 

E leva t i ebo t tom of sand column 

*+ Type of backfill below observation pipe 

17.0 ft. 

NA 
I - I  

Not to scale 
17.0 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36291 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase IU RFI/IU Report 



r < A  
t K  K 4  z w  w >  
w >  > u  
0 0  o w  
K V  O t  w w  w z  
L U  U H  

.. . .  
L L  

Mixed Grovel, Smd md hn-node Asphlt I ovelly saridl 

pieces 8 asphlt Inan-nadel thrwghout intervol Smd is 
v F to c g , neanzc mgulor to rwnded, co 

1 Q '10 c o , mean size.1 iometer. BOX sizezl" dioeter. 

Very dork gra l10YR 3/11 Uel I groded son f md grovel in 
pred cloy M ! rix Also includes grovel ond sod-sized 

wr z, feldspar, rock kyr1t5, osphlt pieces 



\ 
> A  

c u  L L E  
z w  w >  w >  > u  
0 0  o w  
K L l  U t  w w  w z  n u  u~ 

9Ril 

11201 

WR01 

9/11 

.. . 
c c  

VM sople obtoined from this intervol 
Toto1 Depth = 13 9 ft 

I I 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36391 

Piezometer Location Number: NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

r/ Well Construction Summary 

OU1 Phase IU RFLRI Report 
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U.S. Department of Energy 
Rocky Flats Plant 

Form C'CCA 

Groundwater Monitoring Well and Piezometer Report 

1 of 1 Page - Project OU1 Phase Ill RFVRI Northing 748042.1118 ft. 
Location 881 Hillside Easting 2084293.9581 ft. Well No. 36391 
Date Completed 10-8-91 Original Depth 29.8 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21 -92 Depth Interval 0 - 29.8 ft. 
Inspected by K. Maley Date 10-8-91 

Alluvial gravel, 
sand, and clay 

I Top of bedrock = 

t 26.4 ft. 

Clay stone 

TD=29.8ft. I 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above p n d  surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer ;-[ Type E l e v a t i e o p  of & of seal 

Elevatio depth bottom of seal 

Type of filter pack 

Depth of top of filter pack 

E l e v a t i e o p  of screened section 

Type of screened section 

Describe openings 

Screened section ID I- Elevatiod&&bottom of screened section - 
stainless steel centralizer 

d4 Approximate depth of 2-inch 

5967.57 ftJ5967.01 ft. 

3.0 ftJ2.44 ft. 

3.0 ft. 

Concrete 

6.25 in. 
Steel 

2.0 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

29.8 ft. 

Grout 

11.7 ft. 

0.25 in. bentonite pellets 

14.75 ft. 

16-40 silica sand 

14.75 ft. 

17.43 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

27.41 ft. - Length of blank section 

#- Elevatio@bottom of plugged blank section 29.8 ft. 

2.39 ft. 

E l e v a t i o e b o t t o m  of sand column 

*+ Type of backfill below observation pipe 

29.8 ft. 
NA 

Elevatio depth of hole 29.8 ft. 0 ,I 
Not to scale 

15/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phasem RFyRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

Well Construction Summary 

OU1 Phase Ill RFURI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 36691 

Piezometer Location Number: NIA 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- r/ Well Construction Summary 

OU1 Phase IlI RFWU Report 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form GT6A 

Rocky Flats Plant 

Project OU1 Phase 111 RFVRI Northing 748026.7638 ft. Page 1 of 1 

Inspected by s. ComIran Date 10-11-91 

Location 881 Hillside Easting 2084421.0591 ft. Well No. 36691 
Date Completed 1O-11-91 Original Depth 28-33 ft. Aquifer Alluvial 

Checked by J. Osteraren Date 7-2 1 -92 kpth interval 0 - 28.33 ft. 

I Alluvial gravel, 
sand, and clay 

I Top of bedrock = c 25.0 n. 

Claystone I 
I 

Elevation of top of surface casing/riser pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I+ Depth of borehole 4- Type of backfill 

'* Approximate depth of 2-inch 7 stainless steel centralizer 

Type of seal 
I 

L Elevatio depth bottom of seal 0 
Type of filter pack 

Depth of top of filter pack 

E l e v a t i e o p  of screened section 

Type of screened section 

Describe openings 

Screened section ID 

Length of blank section 

5952.26 ftJ5951.52 ft. 

2.5 f t i i  .76 n. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.5 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

28.33 ft. 

Grout 

10.35 ft. 

0.25 in. bentonite pellets 

13.67 ft. 

16-40 silica sand 

13.67 ft. 

15.83 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

25.83 ft. 

2.0 n. 
bottom of plugged blank section 27.83 ft. 

Elevation@bottom of sand column 28.33 n. 
e = ,  Type of backfill below observation pipe NA 

, I  28.33 n. 
Not to scale 

)/SI92 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFURI Report 
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UelI groded sond ond grovel in c 9 oyey silt motrix Sond is 
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subrounded, composed of quartzite ond gronite Hit some 
schist frogments Sond is f to c g , meon-m g ~ subrwnd- 

mico schist, felds or, micos, rnof ic minerols h c e  of col i- 

! Grove 9 is f g ~ overoge size-112" diometer, subon ulor to 

ed to subongulor, composed o 1 quortz, quortzite gonite, 

che nl present throug fl out tloist 151 Grovel, 451 Sond, dwX 
\ Linv 

CLAYSTON Clo'stone ijith some S i  It Groyish brom 12 5Y 5121 to 0 1  ive 

corbonoceous moteriol in upper 1' 112 f' to 13 5'1 ond troce 
be lo^ Cloy is stoined olive el IOH pervosively obove 13 5' 

frioble, no cement except for Fe-oxide cemented potches 
icoorse-sond sized1 No beddin oporent Moist, wtlsotu- 
r o W u  Ih n 70! S i l l ,  R p6 h v  Inn of hedrnck-I? 5 

ye1 i ow 12 5Y 6/81 Cloy Hith some si It olso contoins some 

ond in uneven potches below 1 try IOH porosity i(5XI non- 

v m  
CLAYSTONE S o m e P  

from this intPrvhI ' 

Core retoined in VOpl sleeve 
No recovery for this intervol 
lotol Depth : 16 3 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 36891 

Monitoring Well Location Number: NIA 

Piezometer Location Number: N/A 

Data Available: 

r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 b e m  RFYRl Report 
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lunder grovelsl, cloy hos mottled oppeoronce due to stoining 
b Fe-oxideslhydroxides No op orent bedding structures 
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ClplYSTON[ Some os obove 

Core retoined in VOpl skeve 
No recovery for this intervol 

lotol Depth I 13 6 ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

36991 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

IJ Well Construction Summary 

OU1 Phase III RFYIU Report 
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R E l l I S  
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5/41 Grovels to l", overoge 0 4"O 6") sod v f g to 

to m g llell groded Grovels subongulor to 
subrounded, ' lneonrf son 1 s some Grovels ore oink sandstone Smds 



I 
t 
a 
0 

g 
(II 

J 

U 
r( 2 

O 
W 
t 
0 W 

GROUNI ELNBTION HI 5969 98 PROJECT NWER EM LOG DF BORING NlHBER STATE PLANE WORDINFIT[ IOlf!l DEPTH IFTI I1 3 
NORTH 198180 RRtA OUI Mffi OIMETER lINl 2 01 GEOLOGIST KHWJfiB 

ERST 2m4117 LOCATOR NUHlER 18 BOREHILE OIAtlET[R IINl 11 5 
MRAAKS 

SNRt 
WRIN 
SIZC 
5m 

\ + t i  

z w  Y, 
w >  > a  u o  o w  
L U  O t  
w w  w z  

+ a  a <  

a a  a -  

55 il EI 

W / D 3 [  

^ ^  L L  

\ ~~ 
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Toto1 Depth T 11 3 ft 



U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Rocky Flats Plant 

Project OU1 Phase Ill RFVRI Northing 748179.7ao n. Page 1 of 1 
881 Hillside Easting 2084711 3669 ft. Well No. 36991 Location 

Date Completed ‘0-11-91 Original Depth 11.3 ft- Aquifer Alluvial 

Inspected by K. Maley Date 
Checked by J. Osteraren Date 7-2 1 -92 Depth Interval 0 - 11 3 ft. 

10-11-91 

- 
eu 

Elevation 

Alluvial gravel, 
sand, and clay 

Top of bedrock = 

Clay stone 

8.0 n. 

Elevation of top of surface casinglriser pipe 

Height of top of surface casinghiser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

I-E 
I Approximate depth of 2-inch 

7- stainless steel centralizer i-[ Type of 

sea& 
Elevatio depth bottom of seal 

Type of filter pack 

Depth of top of filter pack 

I 
I E l e v a t i o e t o p  of screened section 

Type of screened section 

Describe openings 

Screened section ID 

Elevation&&$bottom of screened section 
c/ Approximate depth of 2-inch d- stainless steel centralizer 

1 Length of blank section 

3.0 n. 
Concrete 

6.25 in. 

Steel 

1.6 n. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

ii.3n. 

NA 

3.0 n. 

6.0 n. 
0.25 in. bentonite pellets 

16-40 silica sand 

6.0 n. 

6.62 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

8.62 n. 

2.0 n. 
Elevatio@bottom of plugged blank M i o n  

Elevatio depth bottom of sand column 

Type of backfill below observation pipe 

10.62 ft. 

i i .3n. 

11.3 n. 

dry lo-11-91 -1 ~ _------- 
NA 

TD- i i .3n. I ‘_I Elevation@of hole 
Not to scale 

0/5/92 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 37091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 

OU1 Phase ID RR/RI Report 



STHIE PLANE COORDINATE IOIN OEPlH lFTl 8 6 GROUN) ELEVRTION lfll 5977 18 PRDJECI NUIBER EnM 104 Of BORING KIRBER 
NORTH 799284 MEA OUI CASlffi OIMEIER lINl GEOLOGISI SEClJAB 

EAST 2084367 LDCATORNUNER LB NREKKE DIMETER [IN) 7 25 DATE IXlIllED 10/19191 ] 7 0 9 1 
RWIKS  

tll Gravelly Silt-Sond mixture Hith pockets of Cloy ond flud Co- 
Iiche Dork brom IiOYR 3/21 to very dork brom IlOYR 2/21 
Hith flecks of uhite coliche ovel to 0 6" lovg 0 2"- l"1, 

 OH plasticity Grovels guortzite schist, 
moinly quortz ond col closts Hith some roc frogments, or- 
onics noderotel - No op orent bedding Dry 51 
rove 4 1 .nn . . ines I t 251 61nvl 

sonds v f g to v c , meon- r g to n g UelI yoded Grov- 
els subongulor to s 2 rounded, sonds ongulor to  subrwnded 

YS' sands 

I 
Colictie-Cloy mihurt uith some Sod o'nd Silt '11 
IlOYR 7/1 ond 2 5Y 7/21 Troce grovel IO l"1, son 

Cl 

n Sond-Silt mixture 11th some Cloy Broddork broun I? 5YR 

Grovels $artzit;, schist: gneiss, soids quortz, some rock 
frogments Colcoreous No opporent bedding Dry 25X Grovel, 

0 nnd ISX Silt 71 Clnv 
I Nn rernvery fnr this lntervnl 

Stl Soe os above 
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SIATE PLANE COOROINATE IOlk OEPIH if11 I b GROUN] ELEVRIION If11 5977 18 PRDJECT NWKR En@ LOG Of BORING MBER 
WORTH 798284 MEA OU1 CASING OIPMEIER lINl GEoloGIsl SEUJAB 
ERST 20349367 LOCAIOR NUMR 18 BOREHillE OIRHETER IINJ ? 25 OAT[ CRIllEO 10114191 37 0 9 1 

1 SH Grovel I Silty Sond Reddish brom 15YR 4/31 to broddork 
brow 15 5YR 4/31 Grovel to 1 75", overoge 0 2"-0 4") 
sonds v f g to v c g (meon-m g 1 kll groded Grovels 
ongulor to rounded Ion ulor closts moy hove resulted fra 

Grovels quortzite, schist, jneiss! sonds quortz, some rock 
frogments Colcoreous No opporent bedding Dry 25X Grovel, 

No recovkry for th'is interbol 

Clo stone ond Silty Clo stone Pole elloH I2 5Y 7/31 to 

12 5\ %/Zl to groyish brown 12 5Y 512 !OYR 5/21 to very 
dork ro ish broHn IlOYR 3/21, Mhere le-rich, brownish yel- 
low l 9 i  OY 6/81 to yellowish brown IlOYR 5/81 Si Ity zonel4'- 
5', Hith highest silt content 4 7'-5'1 contoins up to 91 

Sond ond 20%-25% S i  It Sand subongulor to 

C ~ O U S  ond, op rox 4 5'- 5 7', o troce colcoreous ion to 

guortz, troce rock frogments, troce to some or onics No 

tron" occurs ot 7 55' or 7 6' Col iche b ebs ore present in 
the r h y  men lrv lcont hthd 
VOA s 

CLAYSIONE l c o n t m  0-91 Sond, 0-30X Silt, 70-1001 Cloy 

Frocturing during dril 9 inggI< sonds ongulor to subrounded 

I i g  i; t elloiiish broiin I ! 51 6/31 ond 1 I ht brolinish groy 

v f g  subrounded IOf! orosityml to opprox 41 Cement is or 1 1 1 0 -  

slightly Trio 1 le, non to mod fissildcrumbly Sod don 

true beddin opporent, olthough curvi I ineor co 9 or bonding is 
evident ot ! 2'3 75', 7 4'-8 ond on or onic-rich "lomino- 

nnd 15% S i l t  7X Clav  

sn SMP &P 
ClFiYSiONE 

\ 
9 

ed From thlslntPrvoI 

No recovery for this intervol 

Toto1 Depth I 8 6 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

37191 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 

OU1 Phase III RFYRI Report 
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EAST 2084533 LOCATOR NUMEA 11 BOREHllE DIRIETER IINl I1 5 DATE NILLEO 10/15/91 ] 7 1 9 1 
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TOTAL OEPlH iFTl 23 8 GROUtQ ELEVATION If11 5945 91 PRDJECI NUlBER Ell@ LOG Of BORING MBER I 
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u w  
W J  
c o  
O E  
w c  o m  

TOT& EPTH IFTI 23 8 GROUNl ELEVRIION IFTI 5145 91 PROJECT NUIEER EHPD LOG Df 8oRIffi NlHEER 
NORTH 798036 AREA ou1 CASIffi DIMETER (IN1 2 07 GEOLOGIST KNWJAE 
ERST 2084533 LOCATORWfR 18 BOREHILE DIhHEIfR [IN) 11 5 DATE ORILLED 10/15/91 3 7 19 1 

REMS 

\ ^ ^  

z w  w, 
w >  > a  
0 0  o w  
L O  u t  
w w  Y Z  a a  acl  

SH Snme due 
' CLAYSTONE Cloystone 11 ht bromish oy 12 5Y 6/21 to 1 1  ht yellor 

tngl olive yellou ( 2  5Y 6/61 to lwith increosed coliche con- 
tent1 uhite IlOYR 811, 5Y 8/11, olso light goy 15Y 6/11 ond 

ish brown I2 5 $ T  613, 2 51 6 41 to hith increose 3 le-stoin- 
A feu grovel m d  sond clasts present, 

ond logging1 to be result of cove- 
X or 31 Ceent IS both orgi I loceous 
i ob I e, non-f I ss I I e, not crud I y-m I - 

of cloy, Fe-oxide-rich cloy, ond coliche- 
the lottermost of h c h  the core seporotes 
hon this color bonding no bedding struc- 

leoble ond sticky insteod Col iche, fe-oxides present, in 
intervol from 20 7' to 21 3') color bonding results from 01- 

I tures ore opporent _ -  Wet 0-1OOX Si It! 90-1001 Cloy Top of 

VOA s w  from t h l s v n l  

No rerwy fnr this lntPrvnI 
CI RYSlnNF Snme d o v e  

\ CI AYSIONF Snmf asahove 
\ No r m r v  for this iotervnl 

lotol Depth 23 8 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form C16A 

Project OU1 Phase 111 RFVRI Northing 748036.4145 ft. Page 1 of 1 
Location 881 Hillside Easting 2084533.4608 ft. Well No. 371 91 
Date Completed 10-15-91 Original D+I 23-8 ft. Aquifer 
Inspected by K. Maley Date 
Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 23.8 ft. 

Alluvial 
10-15-91 

I I  
I Alluvial gravel, 

sand, and clay 

Top of bedrock 

Clay stone 

20.55 ft. 

Elevation of top of surface casinghiser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

I 4  
I 

Approximate depth of 2-inch 7- stainless steel centralizer 

Type of filter pack 

Depth of top of filter pack 

Type of screened section 

Describe openings 

Screened section ID 

E l e v a t i a b o U m  of screened section u 
Approximate depth of 2-inch 4- stainless steel centralizer 
Length of blank section 

5948.66 ftJ5948.29 ft. 

2.75 ftJ2.38 ft. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.25 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

23.8 ft. 

Grout 

5.5 ft. 

0.25 in. bentonite pellets 

9.2 ft. 

16-40 silica sand 

9.2 ft. 

11.12ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

21.07 ft. 

2.0 ft. - 
I +- Elevatio@boUom of plugged blank section 23.07 ft. 

I I Elevation@bottom of sand column 22.0 ft. 

Type of backfill below observation pipe Natural I __I Elevation@ofhole 23.8 ft. 
TD = 23.8 ft. 

Not to scale 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

37291 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase JlI RFYRI Report 
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I SIAE PtANE CWRDINAII IOlAl KPlH llll 28 3 G?OUNi EEVRIlON IF11 5%7 41 PROJECT NVlBER [HpD LOG Of BORING NJMBER I 
MlRTH 741803 RHEA OUI CASING OIfifTER lINI GEOLOGIST SEUJAB 
EPST 2083817 LOCATOR N U N R  K7 BOREHOLE UIAllETER lINl 7 25 DATE ORILLED 10115191 3 7 2 9 1 

RttlNlKS 

M Inn sc Some os obove 

VOA somple obtained in this intervol 
No recovery for this intervol 

SC Some os obove 

' CLAYSTONE CIo  stone 11 ht groy I2 5Y 7/21 I ight bromish gro 12 5Y 

stointn ye1 h s h  brom IlOYR 516 m d  lOYR 5/81 Up to op- 

CFOUS, unit is non to very slightly frioble, non to slightly 
f issi leicrumbly Some fe-oxides present, os He1 I os troce 
orgonics No bedding opporent 0-10% Silt, %X-lOO% Cloy 
nn of h d r d  I 23 3 

6/d, light y h o a l s h  broijn I2 5f613, 2 5Y 6/41, H i t  x Fe- 
prox 1 1 l Si It Porositym I to 1X or 21 Cement is orgi I lo -  

I 
\ Nd r w r y  fnr this intPrvol 

CLAYSTONE Some os obove 

VOA somple obtoined from this intervol 
SIlIY CLFIYSIONL S i l t y  C'loystone 11 t olive brom 12 5Y 5/31 Up to opprox 

40% silt Porosity- ? 1-71 tloderotely frioble, fissile, crum- 

Core retoined in VOA sleeve 
No recovery for this intervol 
lotol Depth I 28 3 ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

37391 

N/A 

N/A 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) a 
- Geophysical Log 

- Well Construction Summary 

OU1 PhaseIJl RFI/RI Report 
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2 0 0 1 2  
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smd nainly quartz uith sone rock frogients ond troces nicq 
dits, orgmics, 11 htly rooted ot top, troce colccreous 
cmtent No true be in although up er 3" is dorker broun 
in color ond nore Iwm- '%P ike lthis is P he rooted portid, 
while h e r  portion is w e  gravelly m d  low-hst intervol 
Ifron 2 0'-2 2'1 is o in finer groined Dry to slight1 I moist 0-511 Grovel. 3 r -35X Sand, 60-?0% Fines [up to 35 I 
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/ / CL brom IIOYR 5/31, ond luith higher Fe-oxide content1 strong 

/ 

Core retained in VOA sleeve 
Sot os obove 

Vofl somple obtoined from this intervol 
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noinly quoftzite, schist, od gneiss, with troces swdstone 
and odesite Smds moinly yoftz Hith SOK rock fr ents, 
troces le-oxides, R$ICS, micos Troce to sot cot IC gl e cen- 
ter No o rent beddin Unit resembles rewrked clo stone 
bedrock ! i i  rv 12-20! ovel. 11-18! Smd, 15-20! Sik 50- I bllx Cloy1 ’ 

LAYSIONE Cloystone with troce Sad light 0 1  ive brom I2 5Y 5/11 
obove 15 E’, below 16 0’ royish brom 12 51 5/21 m d  dork 
groyish brom I2 5Y 4/21 ?tr oughout, color ond texture ore 
mottled on o m11 (1/8tt-1/4n1 scole Sand v f q to 

rse md scottered, submylor to subrimded Po- 
21 Cement is or I lloceous m d  to m e  

colcoreous content ecreoses shor I be- 

Nebs present ot ~pprox 15 7 -16 ?’ ond to o lesser extent 
obove ond below Ito 17’1 this intervol Sae Fe-oxides re- 
sent in smolt, scattered reos Sond quortz, rock frogments, 
orgonic chips Internol structure oppeors jmbled, possibly 
even brecciotd (though strong evidence of o foult in the 
intervol is o ofentl, otherwise no beddin DT structures 

IOH opprox 16 8’ Non to sI i$tly frioblelf l issi le !! o iche 

evident by 1 -21 Sod, 98-IM1fIines Icon 9 b e ~ o u ~  I 
Core retoined in VOA sleeve 

I No rpmrv 
I fnr this interval 

Toto1 Depth = 18 2 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

37491 

NIA 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFyRI Repon 



SIAIE PLANE COOROINATl TUTAL KPTH IF11 16 0 GROUN] ELEVRIION IFTI 584 99 PROJECT NUlBER EM LOG OF BORING NlnBER 
NORTH 78190 AREA OU1 CASING DIMETEA lIN1 GEOlOGISI KWJAB 
EAST 2084274 1OCATOR NUIBEA 18 BORENIL[ OIfiilETER IINl 7 25 DATE ORILLEO 10/16191 3 7 4 9 1 

R[IlRKS 



GROUN) ELEVRIION IF11 5964 99 PROJECT NU'IBER [Ha LOG OF BORING NJflBER STRE PLME COOWINATl TOTAL OEPIH IFTI 16 0 
NORTH 198190 RAD OUI CAW DIPMETER IINl GEOLOGIST KilWJAB 
EAST 2089274 LOCAIOR NUNR 11 BMlEtOLE DIAHEI[R IINl 7 25 OAT[ ORIllED 10/16191 3 7 4 9 1 

REHPRKS 

MIN 
SIK 
M 

CLAYSTONE 
No recovery for this intervol 
Cloystone 01 ive yello~ 12 5Y 6/61 foding to light el lo^- 
ish braun 12 5Y 6/41 ond light dive brom 12 5Y 5/41 by op- 
rox 13 65', ond by I 0 is increosingly light groy I2 5Y 

!I21 ond decreosingly 0 1  ives ond el IONS Up to opprox 20% 
Silt, but overoging opprox lOI-ld Silt Porosity-nil to 
opprox 2X Cement orgilloceous Non to slightly frioblel 
fissile Fe-oxide content qreotest ot top of intervol, de- 

- 

creasing goduolly Hith deith, this moy Lorrelote Hith de- 
ueothering wth depth iroce orgonic content No 
bedding or fracture troces Dry 5-20! Silt, 80- 

\ nv Inn nf Mock 12 nS 
vna ' I  

i 
CLRYSlONC Some 

From this intPrvnl 

Geotech samples obtoined from this intervol 

No recovery for this intervol 
loto1 Depth 16 0 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

37591 

NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase III RFyRI Report 
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STATE PLANE COONINATE lOlA1 KPlH IF11 14 I @OM ELEVATION Ill1 5591 92 PRDJECI NUlBER ElPo LOG OF BORING KlnKER 
NORTH 198580 RREA OUI fASIffi DIPiliIER lINl 2 07 GEOlOGISI UGPlJAB 

ERSI 2084610 lOCAlOR NUlBER 18 BOREMLE DIRllEIER lINl 11 5 DATE ORILLEO 10/21/91 ] 7 5 9 1 
RllARKS 

r u  z w  w >  
U O  u u  w w  WAIN 

si21 n u  

CL 

k n w d  frm t h w i t w v n I  
No rftwrv for t h x t w v n l  
Grove I -Sod-[ I oy m i xture U i de I y vory i ng co I ors, textures 
ond other chorocteristics b ~ 3  most often strong brov 

I 

r SC 
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STATE PLANE WOfMINATC TOTAL OEPIH IFTI 14 7 GROUNl ELEVAIION IFTI 591 92 PfiUJECI NUlBER EHAO LOG 01 BORING KltlBER 
NORTH 798580 ARM ou1 CASIffi OIMEIER IINl 2 07 GEOLOGIST UGPiJhB 
ERST 2084610 1OCATOR NUIBlR 18 BOREHll[ OlAtlETCR lINl 11 5 OAIE [AILLED 10/21/91 3 7 5 9 1 

REHARKS 

mr 
WN 
SIZE 
SOI la 

* > J  
c u  U C  
z w  w >  
w >  > u  
u o  o w  u u  u r  
w w  w z  
n u  U H  

1 
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111 
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1 
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1 
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e 
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111 

1 
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1 
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e 
0 
111 

1 
1 
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in 

1 
111 

F 
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r 

1 
v 
c 
111 

.r 

1 By 

.r . 
m .  
0 .  
1 1 1 -  

1y 
N .  

.P - 
F -  
1 1 1 -  

Z l 3  

No recovery for this intervol 

1 CLAYSTONE Cloystone 11 hi bromsh roy 12 5Y 6/21 to light yellotr- 
ish brow 12 5 9 9  613 ond 2 5 6/41 to hith increosino Fe-ox- 
ides1 0 1  ive ye1 I O N  I2 5Y 6/61 Porositp I to appro; 21 
Ceinent is arji I loceous wth scottered troces of colcorews 
content Non to S I  ighlty frioblelfissi le Trace orgonics, 
le-oxides No bedding opporent Dry NOTE sond moteriol ot 

\ nv Inn nf Mrock 17 0 
VnA's 

' 
13 0'-13 1' is coved moteriol from obove 01 Si  i t, 90-1001 

CLFiYSiONL Some P d fro1 thiq lntPrvnl 

No recovery for this intervol 

Toto1 Depth I 14 7 ft 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

F m  GILA  

Project OU1 Phase 111 RFVRI Northing 748579.7152 ft. Page 1 of 1 

Location 881 Hillside Easting 2084610.4271 ft. Well No. 37591 
Date Completed 10-21-91 Original Depth 14.7 ft- Aquifer Alluvial 

Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 14.7 ft. 
Inspected by B. Polivka Date 10-21 -91 

Alluvial gravel, 
sand, and clay 

TOP of bedrock = 
12.0 ft. 

Claystone 

Elevation of top of surface casindriser pipe 

Height of top of surface casindriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

I 
Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

4- Type of backfill 

~ Approximate depth of 2-inch 
I 

stainless steel centralizer 

Elevat ion@top of seal 

Elevation@bottom of seal 

I-[ Type of seal 

Type of filter pack 

Depth of top of filter pack 

top of screened section 

Type of screened section 

Describe openings 

Screened M i on  ID 

, I  Elevation&&xXtom of screened section 
W 

Approximate depth of 2-inch d- stainless steel centralizer 
1 Length of blank section 

5993.82 ftJ5993.45 ft. 

2.4 ftJ2.03 ft. 

2.6 ft. 

Concrete 

6.25 in. 

Steel 

2.6 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

14.7 ft. 

NA 

2.6 ft. 

0.25 in. bentonite pellets 

5.6 ft. 

16-40 silica sand 

5.6 ft. 

7.6 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

12.6 ft. 

2.0 ft. 

I j-, Elevatio@bottom of plugged blank section 14.6 ft. a z  
Dry 10-18-91 - -___- -  4 A Elevation@bottom of sand column 14.7 ft. 

Type of backfill below observation pipe NA 

14.7 ft. TD = 14.7 ft. I ‘-I E l e v a t i a  depth of hole 
Not to scale 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 37691 

Piezometer Location Number: NIA 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

r/ Well Construction Summary 

OU1 Phase El RFYRI Report 
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H 3  z z  
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W J  
C L L  o r  w 4  

STATE PLANE COOROINATE TOTAL EPTH If11 19 0 GROUN) ELEYRIION lRl 5984 % PROJECT NUIEER ERPD LOG OF BORING KlMEER 
NORTH 798692 AREA OU1 CASING DIPHEIER (IN1 2 07 GEOLOGIST 
ERST 2085217 lOfAIOA NUfBER tl8 BOAEHllE DIAHEI[R IINI 11 5 

AEilPRKS 

+ a  
WU 

a u  &%IN 
SIE n a  

z w  w >  u o  
w w  



I SlRTf PLANE COOiMINfiTE IOTAl OEPIH IF11 19 0 GAOM ELEVRTION IF11 5984 B PROJECT NNBER Enm LOG OF BORING WER 

sc kont from obovel to f g , subon ulor to subrounded, com- 
posed of quortz, mafic sinerols, Peldspor, rock frogments 
of quortzite ond ronite Orgonic lnoteriol ldork brodcor- 

present in otches throu hout intervol Clo content v r i -  

Sond, 51 S i l t ,  301 Cloy 

bonoceousl presen 9 in discontinuous potches, col iche 0150 

oble throug R S  out from (10 to >50% Dry 15% irovei, 50% 

i From thLslntPrvo1 
Nn wwy fnr this lntPrvoI 

$1 Some os obove 

Geotech som:,~es obtoined from this intervol 

sc Some os obove 

VOA somple obtoined from this intervol 
No recovery for this intervol 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Project Out Phase Ill RFVRI Northing 748691.9137 ft. Page 2 of 1 

Inspected by Maley Date 10-1 8-91 

Location 881 Hillside Easting 2085217.1390 ft. Well No. 37691 
Date Completed 10-18-91 Original ~epth f 9.0 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 19.0 ft. 

Alluvial gravel, 
sand, and clay 

I Top of bedrock = 
16.2 ft. c 

Clayey sandstone I 

Dry 10-1 7-91 ------- 

TD = 19.0 ft. I 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I-€ Depth of borehole 

Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer 

* 
r Elevatio depth top of seal 0 

9-1 Typeof seal 

I 
Type of filter pack 

Depth of top of filter pack 

top of screened section 

&- 
Type of screened section 

Describe openings 

Screened section ID - Length of blank section 
h 

5987.16 ftJ5985.24 ft. 

2.7 ftJ0.78 ft. 

2.5 ft. 

Concrete 

6.25 in. 

Steel 

2.3 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

19.0ft. 

NA 

2.5 ft. 

0.25 in. bentonite pellets 

5.5 ft. 

16-40 silica sand 

5.5 ft. 

6.51 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

16.5 ft. 

2.0 ft. 

pt bottom of plugged blank section 18.5 ft. 

18.5 ft. 

Natural 
:;::!O depth bottom of sand column 

*+ Type of backfill below observation pipe 
I - I  19.0 ft. 

Not to scale 

w 9 2  



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

37791 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) a 
- Geophysical Log 

& Well Construction Summary 

OU1 Phase III RFYRI Report 



LOG OF BORING NJHBER I SIRTE PLANE COOROINAIE lOIA1 OEPIH if11 22 6 GROUNl ELEVRlION IFTI 6W2 16 PROJECT NUlBER EtlM 
NORTH 7$1592 AREA OUI CASING OIfflEIER IINI 2 07 CEOLOGISI UGP/JtlB 
EAST 2[183753 LOCATOR NUEBER K8 BORLHOLE OIRIlEItR lINl 11 5 OAT[ ORIltCD 10/25/91 ] 7 7 9 1 

REIlPRKS 

t t J  
C K  U 4  
z w  Y >  
w >  > K  
0 0  o w  u u  u c  
w w  w z  

SMRl 
BMIN 
SUE n u  U H  

m sn Cia -Silt-Sond mixture Broddork brown IlOYR 513, lOYA 
4/11 to dork brown l10YR 3/11, cloy-rich lens ot 0 8' to 
1 0' is olso brown (7 5YR 5/41 to strono brolln I? 5YR 4/61 
Iroce grovels, to I", sonds v f g to i c g Ioeon-f g to 
m I UeI I groded Slighlty more si lt  thon cloy, exce t for 

gulor to rounded Sonds moinly quortz with some rock fro - 

din porent, olthouqh color dorkens from brownldork brown 
i o  IT or brown rother obruptly ot opprox 0 5' or 0 55' ond 
heraos t  rnterd 01 0 8 to 1 0' is more cloy-rich thon 
rest nf iinit nrv h7% Sond lrnnt klnwl  
No recovery for this in te r id  

Cloy Nith vor ing ooounts df S i  I t  Sond, ond Grovel Uidely 
vor ing in LO or ole brown IlOfi 6/31, brownldork brown 
17 !YR 414, 7 5YR $41 1 1  ht olive brom 12 5Y 513, 2 5Y 

very dork o ish brown llOYR 5/41, I ight gray I2 5i' ?Id, 
3/21, ver dork brown IlOYR 2/21, with le s of yellowish 

ond red 12 5YR 4/61 Grovels to 2 5", overoge opprox 0 4") 
sonds v f g to v c 9 ,  meon-m g UelI graded, olthough some 
oreos with oore ore mod to poorly groded Grovels ongulor 
to  rounded, sonds ongulor to subrounded LON to med plosti- 
c i ty  Grovels ore quartzite, schist gneiss, troces smd- 
stone ond gronit ic  components Sonds ore quortz, some rock 
frogments, troces micos, mofics, feldspar, troce to sole or- 
gonics [richer below opprox 12 6'1, Fe-oxides Colcoreous 

in 9 ervol from 0 8' to I 0' Nhich is more cloy-rich Su g on- 
merits, troces micos, oofics, orynics Colcoreous No be 1 - 

U M  Silt I R X  Cly 

i Cl 

iY 
brown I10 1 R 516, lOYR 5/81, dork ye1 lowish brown IIOYR 4/61 

Nn r e c w r v  fnr this lntervnl 
lcont frob obovel no beddin op orent SI ightly moist 5X- 
30% Grovel, 10-2% Sond, 50- 0% ines Islore cloy thon si It1 1 1  Cl 

No recovery for this intervol 
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GROUNI ELEVATION If11 6002 16 PROJECT NUlfJER [NPD lffi DI BORING NHKR I STATE P L M  CWRDINATl 
NORTH 748592 
ERST 2083753 LOCATOR NUEIlA Kl BOREHllE DIAIIETER lINl 11 5 

IOIAl KPiH If11 22 b 
RREA OUI CASIffi DWIETER IINI 2 01 GEOLOGIST UGP/J# 

OAT[ ORIlKO 10/25191 17 7 9 1 
REllESIKS 

WN 

Cl Some os obove 

No recovery for this intervol 

Cl Sone os obove 

No recovery for this intervol 

Cl Some os obove 

Nn r w r v  for this lntPrvoI 
Cl SOW 05 ObbVe 

No recovery for this intervol 

No recovery for this intervol 
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EAST 2083153 1OCAIORNUFBER K8 BOREMLE OIhKTtR [IN) 11 5 DATE [XIILLED 10/25191 3 7 7 9 1 

SlypLE 
WRIN 
SIZE 
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U D  u u  
w w  n u  

3oRU 

60dU 

BAYSTONE Cloystone Brounish ye1 IOH IlOYR 616, lOYR 6/81, ye1 louish 
broun llOYR 5/81 ond 0 1  ive vel Ion 12 5Y 6/61 from le-oxide 



U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Project OU1 Phase 111 RFVRI Northing 748591.7685 ft. Page 1 of 1 
881 Hillside Easting 2083753.41 78 ft. Well No. 37791 Location 

Date Completed 10-25-9' Original Depth 22.6 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-2 1 -92 Depth Interval 0 - 22.6 ft. 
lnspead by B. Pdivka Date 10-25-91 

Alluvial gravel, 
sand, and clay 

Top of bedrock = 
20.0 ft. 

Clay stone 
IJ 

Elevation of top of surface casinglriser pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground sui 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I-€ Depth of borehole 

Type of bac kfi I I 

Approximate depth of 2-inch 
stainless steel centralizer 

Type of seal 

*face 

Type of filter pack 

Depth of top of filter pack 

E l e v a t i e t o p  of screened section 

Type of screened section 

Dexribe openings 

Screened section ID 

Elevation@bottom of screened section 
Approximate depth of 2-inch 
stainless steel centralizer 
Length of blank section 

6004.66 ftJ6004.18 ft. 

2.5 ftJ2.02 ft. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.5 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

22.6 ft. 

Grout 

5.6 ft. 

0.25 in. bentonite pellets 

8.8 ft. 

16-40 silica sand 

8.8 ft. 

10.6 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

20.6 ft. 

2.0 ft. 
-. . n.. . *  . . . .  _. no c 8b 

EZ?A%zI tievationppytxmorn 01 plugged DldnK m i o n  LL.Q 11. 

22.6 ft. E l e v a t i a  depth bottom of sand column 

Type of backfill below observation pipe NA 
Elevation@ofhole 22.6 ft. 

TD = 22.6 ft. 

Not to scale 

fit92 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

37891 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

- d Well Construction Summary 

OU1 Phasem RFI/RI Report 



5012 

¶R 

3R 

IMlO 

"1 1 



* 
C K  z w  
w >  
0 0  
K O  w w  nD: 

a <  
Y Z  

l¶R 

o w  u c  w z  a + i  

13oR 

O W W  

15oR 

OMR 

OW R 

0 m /I 

c c  

s x  3 6 -  

4 w  0 0  

5 5  
c n  

0 5 :  
N -  
e -  
m -  

F 6-r 
1 -  
F -  
m -  

0 7: 
1 -  
e -  
m -  

r 8 7  
1 .  
e -  
m -  

lot 
1 -  
e -  
m -  

111 1k 
1 -  
e -  
1 1 1 -  

T 11: 
1 .  
e .  
m -  

rn 12: 
1 .  
e -  
m -  

N 1s: 
1 .  
F -  
m -  

1 19: 
1 .  
e -  
1 1 1 -  

15 

AYSTONE Cloystone lmthered cnd disturbed1 Ron$ of o s I ight 

rnd ukrp l‘tmdeuh lcnnt Moul 

roylgo IlOYR 711, lOYR 6/11 ver dark jro rt; 5Y 3/11, 
iroyh h w  I10YR 512 ond 2 fY 5/11 to I I &  0 1  ive broun 

- -  

\roA mplutd’nind from t h l s m k h n l  
n rermrv fw  this lntPrvoI 

lcont frh obovel yellwish brewn IlOYR 516, 5/81 A rox 

is r g i  I loceous ad troce to sore C O ~ C O ~ ~ W S  content Idis- 
seminoted ond b l e b  Non to sI ightly frioble, sI ightly to 
mod f issi lelcrubly Colcoreous content eotest ot 4 9’ 

k n t v  frm t h l s r v o l  
e-rl-I 

Nn recoytry FIT this intprvnl 
lcont frwa above) geotest ot 4 E’, 7 0-7 3’, old 8 6-8 7’ 
Fe-oxides present os brood color bods rother thon thin, 
distinct heold fractures, ~ l y  indicote norroy frocture-re- 
loted breccia zones or sini lor structures Troce a-gonics 
olso esent Uood chi s md mil  ot 8 5’-opprox 9 0’ ore 

to be nixed od jubled by 00 fines lnostly Cloy Top 
of khrtk 1 4 7 

AYSIONE 
90-1001 Cloy, bolmce Si It Porosi tym I-spprox 51( I! rent 

Iblebsl 8 5-10 0’ ldissainoted od blebs r , od 15 5-15 6’ 

AYSTONE 

v r iqm r ed from obove d btddi o rent, tntervol op r5 

YO I 
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VF! 

Cloystone Colors rw tkwgh gro s, olives, brolmns, often 
fe-oxide- ellowed Co or range ANI e sunmorized os ti ht 
ro IlOYi 1121 to dork gray Clod 4/11 light brownis roy 

!2 !Y 612, lOYR 6121 to royish bron I‘lOYR 5/ZJ 2 5Y 5/!1 

4/91 uith [e-oxides brin ing calm to ye1 lowish bron 
IlOfi 516 lOYR 5/81 m d  !ess comlnonly to strm brown 
I1 5YR 41b1 ond dork brown (7 5YR 313, 7 5YR 1/11 9X-100X 
Silt, except ot 20 5’-24 3’ I FOX 3oX-35X Siltl, 24 3’- 

1 9 ” i  
11 ht olive brom 12 5Y ! 13, 2 5Y 5/41 to olive brown 12 $‘I 

26 3’  [to owrox 2OX Siltl. !! 5’-40 35’ lincreoses over 
tronsition ‘to underlying i i t l  fron rox 1oX ot 39 5’ to 

oforenentioned silty zones nore pmus lo rox 2X-ZbI k- 
cont tdm 
lcont frm obovel troce to loccosionollyl abundont olnounts, 
and troce colcorews cesRnt in scottered weos Generally 
n m  to slight1 frioble, thou silty zones up to mod fri- 

fissile at 30 o -32 o’, 34 I1-d 0’1 Generoll troce 
onounts orgonics Icorbonoceousl, up to Icont II elowl 

>gX by 40 5’1 Porosity generally ni P to opprox 6X with  

nent dm orgillocems, frequently ougwen PP ed by Fe-oxides in 

oble, generoll 1 y m n  to sIi h t I to md fissile Ito very 

:LAYSTONE 
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e ;  ~a 

Imr 
lcont fron obovel sone or onics ot 20 ’7-22 5’‘ troce Fe- 
oxides [to sone ot 15 7’41 0’’ to abundant ot 17 0’48 2’ 
ttrwghwt, olnost olways ossocioted uith Fe-oxide-heoled 
froctures Ironstone region present ot 35 25’-35 5’ Scot- 
tered coliche bleb ond colcorems a-ms Iin troce rnwntsl 
No bedding opprent except for voye, lcont beloul 
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IYEY SILTSTON Clayey Siltstone k ish brwrn IlOYR 5/21 to light broun- 
ish groy I2 5Y 6/21 io cmtent vorioble, from opprox 201 

troce colcoreous cenent ad in soc ploces trace Fe-oxides 
Slightly to nd frioble, sIi tly fissile Troce to sone 

discontinuous mmner md MY be no rore thon color vorio- 

-951 Porosity opprox 1 yi 1-30: Cement orgillocew uith 

orgmics Vague ripple lominu ? ims present in hophozord, 
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Clayey Siltstm Drrk el lowish brown IlOYR 4141 to ye1 IN- 
ish brown IlOYR 514 lOIR 5/61 2N-401( Clov Porositv m- 
rox 151-301 Cerd rrgi I loceous, troce le-oxides 

higtltly to nod friable ond fissile Trace orgmics Ripple 
lminotions ore present ot 44 6'45 Z', od Roy exist belou 
this but core IS too broken to tell, m d  dove this but less 
distinct md w e  discontinuovj in noture No heoled froc- 
tures opporent Dry hft-sedinent defornotion evident, bio- 

ble, e y  io1 ly ot oprox 44 05'4 6', but 
toin 1 nl Fines 

Geotech sonples obtoined fron this intervol 
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distinct m d  w e  discontinuous in noture No heoled froc- 
tures opporent Dry Soft-sedinent defomotion evident, bio- 
turbation possible, e s p d  l y  ot opprox 44 05’-44 6’, but 
this crtnin 1 01 Fina 
Geotech smples obtoined fron this intervol 

No recovery for this intervol 
lYEY SILTSTONE Cloyey Siltstone with troce Smd Yellowh brom 110YR 5/41 

to dark el l~wish brow 110MI 4/41 Approx 351-451 Cloy 1X 
S m d  lv Id very well sorted, subon lor to subrounded 
quartz so II Porosity opprox IOI-ZO~” Cetent orgi I Ioceous 
with slight trace colcoreous cenent Slightly frioble, 
sliohtlv to m d  fissile Troce Fe-oxides. nicos. undeter- 
nid sbft yellw netol flakes thot ore not mrcffi Soc core 
ieces rippear to be lminoted, but this intervol is too 

proken to tell if it is truly lominoted, nor CUI froctur- 
ing be 9 tenined ky IX Sand, 99X fines 1351-451 Cloy1 

.TSTME Si I tstone H I  th Clo ond troce Sond Ye1 l ~ i s h  brwn llOYR 
5/41, light olive b OM 12 5Y 5/31, broun OOYR 5/31 Up to 
21 v f g to f g , very well sorted, subongulor to subround- 
ed mrtz sod, md up to 151-201 cloy Porosity opprox Zdk! k e n t  orgr I lcceous uith scottered troces of col- 
coreous cment Istrm st belw thin, o rox 1’ cloyey Io - 

obly contribute to cenentotion Slightly to nod friable, 
slightly to ver fissile/crmbly S m d  is olnost pre 

u to o fox 2X sod fron 46 7I-q 9’, o rox 11 opprox 

er ot opprox 50 9’-5rD’ I ,  F e-oxides o PP so present m d  pr dd - 
qmrtz, troces I e-oxides, nofics, rock frognents, orgmtcs, 
41; 9’- B 9’ and less frm owrox 49 9’- T 2 2’ lominotions 

locotions ore very opproximotel No fractures reodilj evi- 
dent, though broken condi t ion of core moy be obscuring such 
froctures Soft-sediment deformotion evident in lost places 
here lminotions ore discernoble, 01x1 visible ore reocti- 
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1TY RAYSTME kont frm obovel lroces orgmics Some pieces OF the core 
idicote lominot ions ore present Condit im of core obscures 
ony distinct froctures hich night otherwise be visible 
rv IOOXFiries 

Clb stone light 0 1  ive brom 12 51 5/31, 0 1  ive brow 12 51 
4/11 dork grayish brown 12 5Y 4/21, very dak yoyish brown 
12 5! 3/21, where Fe-oxide-rich, to elloHish brom 1lOyR 
516 lOYR 5/81 bromish ye1 I O H  1lOd 6/81, ond stron brown 
17 !jYR 5/81 %X-lOOn Cloy Porffiityml to o rox 59 k- 

corbonote ceent 1coinciding uith Fe-oxides from 55 3'- 
55 S, Fe-corbonote ay be present1 Non to S I I  htly fri- 

seoffi of orynics Fe-oxides concentroted olong seos olso, 
mostly hove 55 5' Color bonded throughout es cioll dis- 

AYSIME 

Rent is orgi I loceous, troce Fe-oxide, ond sco P tered troces 
oble, slicjtly to olrsost mod fissile Scotter e l  chip od 
tinct be~w 55 ES, my indicote beddin ko o g e l  vi06 roc- 
tures, thwgh Fe-oxidelcorbmote miner0 9 izotion noy indicote 
o r t w . 5  - .  Iflo! h f i  
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U.S. Department of Energy 
Rocky Flats Plant 

Form GT6A 

Groundwater Monitoring Weil and Piezometer Report 

Project Out Phase 111 RFVRl Northing 748075.0260 ft. Page 1 of 1 

Checkdby -Wren Date 7-21 -92 Depth Interval - 0 :  56.4 ft. - 

681 Mlside Easting 2084915.4356 ft. Well No. 37891 Location 
Date Cophpl~W4 $1-13-91 Original Depth 56.4 ft. Aquifer 

lnspect4by K. W ~ Y  Date 

Bedrock 

~ 

11-1 3-91 

I 
I 1 AT*,, 

t 
I 

Claystone 

Dry 11-7-91 1 ------- 
TD = 56.4 ft. I 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

5927.02 ftJ5926.29 ft. 
1.8 ftll.07 ft. 

Depth of surface seal below 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Grout 

ground surface 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Approximate depth of &inch - stainless steel centralizer 

E l e v a t i e o p  of seal 

E l e v a t i e b o t l o m  of seal 

;-[ Type of seat 

Depth of top of filter pack 

I I  r Type of filter pack Type of filter pack 

Depth of top of filter pack 

Elevatio depth top of screened section .-- 0 Elevatio depth top of screened section 0 .-- 
Type of screened section 

Describe openings 

Screened section ID 

Elevation(&&bottom of screened section - Approximate depth of 2-inch U- stainless steel centralizer 1 1  Length of blank section 

3.0 ft. 
Concrete 

4 0.0 in. 

Steel 

8.5 ft. 

2.07 in. 

Schedule 40 PVC 

7.25 in. 
56.4 ft. 

Grout 

36.1 ft. 
0.25 in. bentonite pellets 
40.0 ft. 

16-40 silica sand 

40.0 ft. 

43.2 ft. 
Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 
53.2 ft. 

2.0 ft. 

Elevation@bottom of plugged blank section 55.2 ft. 
55.2 ft. 
Natural 

bottom of sand column 

4 t  Type of backfill below observation pipe 
I .- Elevatio&of hole 56.4 ft. 

~ 

Rev. 10IV92 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

37991 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 0 
- d Geophysical Log 

- d Well Construction Summary 

OU1 Phase III RR/RI Report 



GRDUNl EEVAllON fTl 5931 '5 PROJLCI NUlBfR EllPo LOG o f  BORING NJnBER :TAX PLPslE COOfflINATE IOTfit EPIH iF1l 51 5 
GEOLOGIST KHWJAB 

DATE OiiIlLEO 11113191 ] 7 9 9 1 NDRTH ?%Oh3 MEA DU1 CASIffi OIMEIER (IN1 2 01 
lRsl 2084731 LOCATOR NUli3ER 18 BOREHiilE DIRHETER (IN1 7 25 

RlntwKS 

Grovel I y  Sondy Silt-Clo g mixture Ver dork royish brom 
I lOYR 3/21 to  very dork rown IlOYR 2 / h  Shogtered grovel 
to 1 "  ioveroge opprox 0 3"-0 4'7, sonds v f g to v c g 
ImeonIf g I kll roded Grovels ongulor lprobobly due to 
frocturing during ri I I ingl to we1 I rounded, sonds ongulor 
to subrounded low plost icity kovels quortzite, gneiss, 
schist Sonds quortz with some rock frogments, troces feld- 
spor mofics, micos Colcoreous content decreoses irith 
depth, no " f i zz "  below opprox 0 4' Rooted at u 5 per por- 
t ion No beddinq opporent D r y  30% Grovel, 15% ond, 55% 

1 

W R e d d i s h  brown 15YR 4/41, dork reddish brown I5YR 
3/41, dod broirn ilOYR 1/31, and broirnldork brown llOYR4131 
Grovel to 1" ioveroge opprox 0 2"-0 3'7, sond v f g to 
v c g Imeon-f g I Moderotely groded Grovels subongulor to 
ire1 I rounded, sonds ongulor to subrounded lwith coorser 
froction to rounded1 low to med plosticity Grovels quortz- 
ite, schist, gneiss Sonds quortz, some rock fro 9 ments, 
troces mofics, soft block orgonics Ilike chorcoo I No bed- 
ding opporent, tronsitionol contoct 11th underlyin 9 inter- 
vol Dry 10% Grovel, 15X-20% Sond, 70%-75% Fines mostly 

Cl Some os obove I 
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SOIR 05 O b O R  

Sondy, Cio ey SI it BroHnidork bronn 110YA 411, 7 5YR 4/91 
to strong 1 row 17 5YR 4/61 to brolin 1lOYR 5/11 Grovel to 
1" (overoge op rox 0 3"1, sonds v f g to v c g [meon: 
v f to f ! Poor to mod grodin kovets subongulor to 
roun 1 %  ed son s subonouior to subroun 1 ed LON to rned plostr- 

SOIR 05 O b O R  

Sondy, Cio ey SI it BroHnidork bronn 110YA 411, 7 5YR 4/91 
to stronO 1 row 17 5YR 4/61 to brolin 1lOYR 5/11 Grovel to 
1" (overige op rox 0 3"I, sonds v f g to v c g [meon: 
v f to f ! Poor to mod grodin kovets subongulor to 
roun 1 %  ed son s subonouior to subroun 1 ed LON to rned plostr- 
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S I K  PlME COOROINilX IOIAl OEPIH IFTI 57 5 GAOUNl ELEVRIION IFTI 5931 45 PROJECT NUlBER EMPD LUG of BORING M B E R  
NORTH 198063 MEA ou1 CASIffi DIPCI[IER IINI 2 01 GEOLOGIST KHWJtiB 

EAST 2084731 lOCAlDRNWB[R 18 BOAEMllE OIRliEIER lINl ? 25 MIE [XIILLEO 11113191 37 9 9 1 
R M I K S  
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/ / / / /  . ._ . 
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. /. - /. 
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SANDY SILTSIONf lcont from obovel UeI I sorted Sonds ore subongulor to sub- 
rounded Porosi ty unknoun! os “core” condition is dust to 
pebble-sized frogments, intoct “pebbles” hove porosity op- 
prox 20%-352 Cement is c~lcore~us ond orqi I loceous Hith 
colcoreous content someilhot decreosed betteen 50 O’-fO 5’ 
Friability is mod to h i  h, ivm condition of core Sand 

to different iotel, und some soft Fe-oxides Bedding, froc- 
tures Hhich mo hove been qresent hove been obscured Dry 

No recovery for this intervol 

quartz, traces micq dor ! !  mu I C S ,  ondior orgonics ltoo smo/I 

I ines W-6.1 Silt1 
\ No r p m w y  fnr this inttrvnl 
\ L  nmt d n v t  

SANDY SILTSTONE Some os obve 

SILIY CLAYSTONE S i  I t  Cia stone light 0 1  ive brown 12 5Y 5/31, 0 1  ive brom 
I2 51 4/3\’ ond dork royish broHn I2 5Y 4121 to ver dork 
royish brbwn IlOYR 3 h  m d  very dork ro IlOYR 3/11 Up 
tote, os core hos expunded due to ressure unloodin 

IFe-oxides concentroted at 56 7’-56 85‘1 Non to S I  ight ly 
frioble, slightly to ver fissile, there orqonics ore con- 

Orgonic-rich tilth thin corbonoceous flokes and chips Anoth- 
er concentrot ion of orgonics is ot 55 3’-55 4’ No bedding 

90 opprox 251 silt Porosity opprox 5 Y 5  -I X lhord to esti- 

1 cws- in greoter thon originol porosity ! Cement is orgi loceous 
HI 9 h troce c~lcore~us content ond some le-oxides in ploces 

centroted l e  9 ,  56 7’- ,g 8’1, friability increoses to mod 

I1 rv t o l l  Finps 
I I I  rv fnr this intervnl 

Totot Depth I 57 5 ft 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form GTbA 

1 of 1 Project OU1 Phase 111 RFllRl Northing 748063.0664 ft. page - 

Inspected by K. Maley Date 11-13-91 

Location 881 Hillside Easting 2084731.0135 n. Well No. 37991 
Date Completed 11-13-91 Original Depth 57-5 ft. Aquifer Bedrock 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 57.5 fie 

GrOUnd 

Bedrock contact = 

Claystone 

Clayey siltstone 
(42.0 - 55.0 ft.) 

Silty claystone 

Dry 10-31-91 4 ------- 
TDt57.5ft. I 

I 
I 
I 
I r 
I 
I 
I 
I 
I 
t 
I‘ 

Elevation of top of surface casinghiser pipe 

Height oftop of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Grout 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I< Depth of borehole +-. Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer 

Type of seal 

L Type of filter pack p .I- -.- 
..- 

Depth of top of filter pack 

top of screened section 

Type of screened section 

Describe openings 

Screened section ID 

E i e v a t i o m t m t t m  of screerw~ section - 
Approximate depth of 2-inch 
stainless steel centralizer 

1; Length of blank section 

5934.15 ft~5933.55 n. 
2.7 n.12.1 ft. 

3.0 ft. 

Concrete 
10.0 in. . - . . . . . 

Steel 

12.0 n. 

2.07 in. 
Schedule 40 PVC 

7.25 in. 

57.5 n. 

Grout 

41 .O ft. 

0.25 in. bentonite pellets 

43.0 n. 

16-40 silica sand 

43.0 ft. 

45.2 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

55.2 n. 

2.0 n. 

55!?,$t Elevatior&&otIom of plugged blank section 57.2 ft. 
* ,  Elevatio depth boaom of sand column 57.2 n. 

Natural 
0 

4- Type of backfill below observation pipe 
I ,I E l e v a t i o e o f  hole 

Not to scale 
57.5 n. 

‘5192 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 38091 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phasem RFURI Report 
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v :  
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IC- I n -  

____ 
Grovel-Sond-Silt-Cia mixture ilulti-colored nottlin in- 
cludin dork brown I OYR 3/31, yellolrish brown IIOYR 16, 
lOYR $81! dork ye! h s h  brom IlOYR 4/41 broddork brow 
17 5YR 4/41, strong brom 17 5YR 4/61, light roy I2 5Y 

I 9 Cl 

7/21, and luhere coI iche is concentrotedl Hhi 9 e IlOYR 8/21 

No rerover:, for this iotervnl 
sm nsohove 
Si Ity Sond-Grovel mixture Bronnldork brom IlOYR 4/31 
Grovel to I 5" hveroge 0 Imeon- 

turrn durin drilling1 to very ~ e l l  rounded, sonds on ulor 

sonds ore mostly quortz, some rock fro nents, troce to some 
mofics ond micos lroce col~oreous con ent Corn ietely loose 

beddin Dry NOTE Hole NOS obondoned ofter wter nuin NOS 

sovel .l! 
No rp&y 
Snmp asnhov~ 

for this intervn! 

sn 
sond v f g to v c 

m g ) Uti I graded Grovels ongulor lpossibly due 9 o froc- 

to su 1 1  rounde Grovels ore mostly gronitic ond quortzi 9 e, 
uithout ony iroce of lithificotion or ' K  cohesive inding, no 

encoun 9 ered, this interval RO be ortificiol f i l l  3311 
16% Fines lh?! %It, holm Kloyl 

1 SH 
d From thlSIDtPrvnI 

~ 

\ Nn recaverv'for this inkrvol 
Toto1 Depth 6 0 ft 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38191 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 Phase Ill RFURI Report 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form GT6A 

Project OU1 Phase 111 RFVRl Northing 748013.7967 ft. Page 1 of 1 
881 Hillside Easting 2084765.21 22 ft. Well No. 38191 Location 

Date Completed 10-2991 Original Depth 18-2 ft. Aquifer Alluvial 

Inspected by s. Condran Date 
Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 18.2 ft- 

10-2991 

Ground 
Elevation 

Alluvial gravel, 
sand, and clay 

Top of bedrock = 
14.65 ft. 

Clay stone 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

5926.97 ftJ5926.4 ft. 

2.5 nJi .93 ft. 

Surface casing ID 

Type of surface casing 
Y v - Depth of surface casing below ground 
I 

I r Riser pipe ID 

Type of riser pipe F 
Borehole diameter 

Depth of borehole 

Type of backfill 

Approximate depth of 2-inch 

E l e v a t i e o p  of seal 

Type of seal 

- stainless steel centralizer 

I 
Type of filter pack 

Depth of top of filter pack ' \ Elevation@top of screened section I 
Type of screened section 

Describe Openings 

Screened section ID 

E l e v a t i e b o t t o m  of screened section 
W 

Approximate depth of 2-inch 
stainless steel centralizer 
1 Length of blank section 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.5 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

18.2 ft. 

Grout 

4.95 ft. 

0.25 in. bentonite pellets 

8.1 ft. 

16-40 silica sand 

8.1 ft. 

10.0 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

15.0 n. 

2.0 ft. 

I+-, Elevatio@bottom of plugged blank section 17.0 ft. 
- Em I Drv 10-2491 I ~ 1 - ='-.L-L - 1 Elevationf&&bottom of sand column 17.0 ft. 
u 

Type of backfill below observation pipe Natural 

E l e v a t i o a o f  hole 18.2 n. 
I u Not to sca/e 

?v 10/5/92 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: N/A 

Monitoring Well Location Number: N/A 

Piezometer Location Number: 38291 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

OU1 PhaseIlI RR/RI Report 
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L ;n 9 Si I ty ,  Clo ey Sond-Grovel mixture Predominontly stron 
broiin 17 5iR f/$ 7 5YR 4/61 0 1  ive groy 151 4121 Grove to 
Z", overoge opprox 0 2"-0 4" , and v f g to v c g , meon: 
m g IHO cloy-rich intervols ICLI, breok up this unit, they 
ore locoted ot 6 0'-6 2' ond 7 2'-7 45' Portion betieen 
6 2'-7 2' is slightly sondier ond we le-oxide-enriched 
thon bolonce of unii Del I groded Grovels subon ular to 
well rounded kxceot  for some onoulor closts froc 9 ured dur- 
i nq dr i I I i ng I , son'ds ongu I or t o  hb-rounded 
guortzite, gntiss, schist Sands ore quortz, Some rock frog- 
ments, h c e s  micas rnofirs, orgonics, jroins of col iche 

Grove Is ore 

tk tm doye intervols, 
404 Grovel8 4 i -451 Sond, 

- - __ -- 
Cloystorit Above 9 55', light ro ( 2  57 7/21 ond 1 1  ht 

1 2  51 616 2 51 6/11 and brownish yellow llOYR 6/11 below 
1; 0 , I ight brownish roy IlOYR 6/21$ roy llOYR 5/11, 
royish brown ilOYR dl, broun IlOYR 5 h  ond yello~ish 
!-om IIOYR 5/41 Up to opprox 15X Silt Porosit -nil to 

Cement is orgi I Ioceous ond to some extent le-oxides Fe- 
oxide-rich zones oppeor more prevolent obove 9 55' thon be- 
h 10 0' le-oxides my be d i c o t  ive of fracturing but 
heoled froctures hove been obscured bv broken conditim of 

bromsh y a y  12 57 6/21 t o  hi 9 1  h e-oxides1 olive ye 9 I O H  

opprox 5X, generally lower obove 9 55' thon below i 0 0' 

F 
loiol Depth 11 4 fi 



Form CT6A U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Project OU1 Phase 111 RFVRl Northing 748031 5099 ft. Page 1 of 1 

lnspeaed by B. Pdivka Date 10-1-91 

881 Hillside Easting 2084801.0737 ft. Well No. 38291 Location Alluvial 
Date Completed 10-1-91 Original k p t h  11.4 ft- Aquifer 

Checked by J. Ostergren Date 7-2 1-92 Depth Interval 0 - 11 -4 ft. 

e 

a 
Alluvial gravel, 
sand, and clay 

Top of bedrock = 
8.4 ft. 

Claystone 

Elevation of top of surface casinghiser pipe 

Height of top of surface casingher pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I-€ Depth of borehole 

Type of backfill 

* Approximate depth of 2-inch 
stainless steel centralizer 

Type of filter pack 

Depth of top of filter pack 

I 
Type of screened section 

Describe openings 

Screened section ID t.E E leva t i on&hbm of screened section v 
stainless steel centralizer 

d4 Approximate depth of 2-inch 

h Le& of blank section 

5927.14 ftJ5926.71 ft. 

2.65 ft12.22 ft. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.35 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

11.4ft. 

NA 

3.0 ft. 

0.25 in. bentonite pellets 
6.0 ft. 

16-40 silica sand 

6.0 ft. 

6.7 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

8.7 ft. 

2.0 ft. - 
I +- E l e v a t i o e b t t m  of plugged blank section 10.7 ft. 

ury 1u-1-Yl __--_---  4 Elevation@botlom of sand column 11.4ft. 
- 

Type of backfill below observation pipe NA 

11.4ft. 
TD = 11.4 ft. 

Elevatio&of hole Not to scale c/ 

Reu 101.51’92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

38391 

N/A 

NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 F’haseIII RFYRI Report 



STATE PlfiNL COOADINATE IOIAt KPlH ill1 IO 3 ROUE0 ELEVRIION IF11 5870 76 PROJECI NMB~R Enm LOG Of BORING KltlBER 
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REMKS 

+ a  z w  w, u o  u u  w w  

SlVPLf 
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ww 

Grovel-Sond-Si It-Clo mixture Oork brom 110YR 3/31 to 
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ongu 9 or t o  rounded hith o feu 
frociured during dri I I ing sond 
med plost ici ty Grovel quortzi 
quortz some rock fragments, troces 
meiol fro ments lfrom dri lI?l No 
lop of be 3 rock connoi be occurotel 
lll-15X Lrnvel, A-I?! hd, 75-AOX 
Nn r e r m v  fnr this inkrvnl 
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I2 !Y 5/21 to 9 lrith increosing le-oxide cwltent 1 I I ht yel- 
lowish brom 12 51 6/41, 0 1  ive ye1 IOH I2 5Y 6/61 &ce 

submylor to subrounded quortz sod, olso 
UrI; s jh '  1irosiiy:nil to opprox 5% tement is moinly or- 
g i  Iloceous, kith some le-oxide component ond troce colcore- 
ous content Non to sl ightly frioble, non io mod fissile 

orgonics Coorse sond groins ot 9 5'1ike- 
ove No bedding opporent le-oxides 01 
od 9 7' DO be indicotive of heoled froc- 
Sond, 99-1 bl I Cines ltroce Silt) lop 

I i n  1 

v f 

CLAYSTONE 

rmd R 3 ft 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 38491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RR/RI Report 



s a  
C U  K . Z  z w  w z  
w >  > u  
O D  O W  
K U  O b  
w w  w 2  n~ K M  

.. .. 
* L  



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 38591 

Piezometer Location Number: NIA 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- d Well Construction Summary 

OU1 Phase III RFVRl Report 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Fwm CT6A 

_ _ _ _ _ ~  ________ _______ _ _ _ _ _ ~  ~~~ ~ ~~ 

1 of 1 Project OU1 Phase I l l  RFVRI Northing 747407.9024 ft. Page - 
Location 881 Hillside Easting 2084658.8764 ft. Well No. 38591 
Date Completed 11-5-91 Original Depth 10.4 ft. Aquifer Alluvial 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 10.4 ft. 
Inspected by B. Pdivka Date 11 -5-91 

I 
Alluvial gravel, 
sand, and clay 

I Top of bedrock = 

t 7.25 ft. 

Cl8yStOne 

I 

TD= 10.4ft. I 

Elevation of top of surface casinghiset pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below 

Type of surface seal 

Surface casing ID 

Type of surface casing 

ground surface 

w- mpth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

I 
Borehole diameter I-€ Depth of borehole 

{-, Type of backfill 

L 
Approximate depth of 2-inch 
stainless steel centralizer 

Type of filter pack 

Depth of top of filter pack 

I - Type of screened section 

Describe openings 
I 
I - Screened section ID 

Length of blank section 
h 

5867.42 ftJ5866.62 ft. 

2.7 ftJl.9 ft. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.3 ft. 

2.07 in. 

Schedule 40 PVC 

11.5 in. 

10.4 ft. 

NA 

3.0 ft. 

0.25 in. bentonite pellets 

5.0 ft. 

16-40 silica sand 
5.0 ft. 

5.66 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

7.66 ft. 

2.0 ft. 

Elevation,&&bottom of plugged blank section 9.66 ft. 
10.4 ft. bottom of sand column 

*+ Type of backfill below observation pipe NA 
I ,I Elevation(@of hole 

Not to scale 
10.4 n. 

Rev. 10/5/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 38691 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

_I d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 PhaseIIl RFMU Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

38791 

NIA 

N/A 

Data Available: 

& Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OW1 Phase IJl RFl/RI Report 
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ling Data 

INDEX OF DATA 

BorehokLmation Number: 

I1 Location Number: 

Piezomntnrkwation Number: 

NIA 

N/A 

38891 

Data A e: 

- d Ge Borehole Log (LOGGER Format) 

al Log 

& WeIICmstruction Summary 

OU1 PhaseIJI RFYRI Report 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form GT6A 

e ~ ~~ 

1 of 1 Page - OU1 Phase 111 RFVRI Northing 7 4 7 8 3 0 . ~ 2  n. Project 
Location 
Date Completed 11-11-91 
Inspected by 8. Polivka Date 
Checked by J. Ostergren Date 7-21 -92 Depth Interval 0 - 14-2 ft. 

881 Hillside Easting 2085051.1201 n. Well No. 38891 
Original Depth 14.2 ft. Aquifer Alluvial 

11-11-91 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

3.0 n. 
Concrete 

6.25 in. 

Steel 

Depth of surface casing below ground 2.65 n. 

2.07 in. 

Schedule 40 PVC 
Riser pipe ID 

Type of riser pipe 

Borehole diameter I< Depth of borehole 4- Type of backfill 

e 11.5 in. 

14.2 n. 

I Alluvial gravel, 
sand, and clay 

NA 
Approximate depth of 2-inch 7 stainless steel centralizer 

3.0 n. 
0.25 in. bentonite pellets 

6.6 ft. 

16-40 silica sand 

6.6 ft. 
Type of filter pack 

Depth of top of filter pack ’ 
I 
\ Elevation@top of screened section 7.3 n. 

Schedule 40 PVC 

0.01 in. horizontal slot 
2.07 in. 

9.3 n. 

Type of screened section 

Describe openings 

Screened section ID 

Elevation&&bm of screened section Top of bedrock = I 

t 9.0 n. 
Claystone 

Dv 11-11-91 _------ 

c/ 
Approximate depth of 2-inch 4- stainless steel centralizer 
1 Length of blank section 2.0 ft. - 
a +- Elevation,@bottm of plugged blank section 11.3 ft. 

I Elevation@bottom of sand column 

4 t  Type of backfill below observation pipe 

11.6 n. 
Natural 

- I  14.2 ft. 
Not to scale 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: NIA 

Piezometer Location Number: 38991 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- d Geophysical Log 

_. d Well Construction Summary 

OU1 Phase III RFVRI Report 
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I ,  CLAYEY SILTSTONE lcont from above) coolly chip, seams, dust exist kynic 
streamers ot 34’-35’’ less corn011 b t h  this Clo lens ot 
40’-40 25’ No clew bedding opporent, unit hs t e look of 
extrtsR soft-sediment defornotion or bioturbotion resulting 

1 
- L -’. 

I ,  

- L L. 
I ,  
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OEgRIPIIDI 

ore0 10 rox 36 65’-3’1 brounish yellow llOYR 6/81, yel- 
Icuish D Nn (10YR 516, lbYR 5/81 dork yellowish brown 
IlOYR 4/61 and strono broun (7 fi 5/81 Troce 10-531 
v f sobbngulor to &brouded smd Si I t  content generol l y  
651-!oX, cloy content greoter ot bot to  lopprox 93 0’- 
44 0’1 leoving 503-553 S i l t  Porosity opprox 151-301 Ce- 
ment orgi I taceous, plus 0ccos1~1)oI troce colcorews md 
troce to sone le-oxide 

bottom of wit lapprox 

lcont frwa obovel coolly c h i p  seos, dust exist k y n i c  
streamers ot 34’-35’, less comm below this CI lens ot 

extrene soFt-sedi8lent deformt im or bioturbat ion result iy 
in erodicotion of  bedding but not so conplete os to ive 

b dork aoteriol looking l ike orgmic-rich cloys lsee 37’- 
11 5’ md potent id l y re-froctmd frocture ot 34 1’- 
34 4’) col iche rorely esent os frocture-fi I I Dry 0-51 

40’-40 25’ No c l e r  bedding opporent, unit hos 7 t e look of 

DOSSIV~ opeoronce froctures heoled by both fe-oxi ! es ond 

Smd, 951-1001 fines (6 ! f-801 Si I tl 



I 

m 
BWN 
SE OEgxlPTIol 

in erdicotion d‘ bedding but not so coylete os to !i ive 
iossive opeoronce froctures koled by both Fe-oxi es ond 
b dark noteriol looking I ike orgmic-rich cloys [see 37’- 
3! 5’ m d  ptentiolly re-froctured frocture ot 34 1’- 
34 4’1, col iche rcrely !“ esent os frocture-f I I I Dry 0-51 
Smd, 951(-1M11 Fines I6 1-80! S I  It) 

I ,  -__  __--  _-- L---i _ _ _ _  _-_- CLAYSTONE Clo stone Oork groyish brMn I2 5Y 4/21, light olive brown 
12 !Y 5/31, dork goy llOYR 411, 5Y 4111, y o  157 5/11) 
here fe-oxides ore concentroted, bromish ye IOU 110YR 
6/81, ye1 lo~ish brom UOYR 516, lOYR 5/81, dork ye1 Iwsh 
brom llOYR 4/61 Up to  prox 151 Silt Porosity nil to 
opprox 5Xl md geoter !we froctured le-oxide nodules 
exist [os ot 44 9 ’I Cement is OT illoceous, plus in SOE 
ore05 Fe-oxides [trace to some] ond or colcoreous moteriol 
Non to sli tly friable, sli$tl to mod fissile Fe- 
oxide-em 2 d ot 44 1’-45 15 I 41 5’48 1’ m d  to o h e r  
degree elsehere m d  rore b e h  50’ Col iche present os 
bleb [os ot 49’4 3’1 and frocture fill 10s ot 46 8’1 ond 
to lesser degrees elseukre Troce f g Icont beloul 

1 
_ _ _ _  _ _ _ _  _ _ _ _ _  _-_- __-_  _-_- _ _ _ -  _ _ _ _  _-__  _ _ _ -  _ _ _ -  _ _ _ -  
_ _ _ _ _  _ _ _ _  _ _ _ _  _--- 

_ _ _ _  _ _ _ _  9 _-_- __--  _ -___  _-_- 
_ _ _ _  _ _ _ -  _ _ _ _  _-_- __-- --_- 
_ _ _ _  _ _ _ _  

_-_-_ _ _ _ _  _ _ _ _  
_ _ _ -  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
- _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ _  _ -___  _ _ _ _  _ _ _ _  _ _ _ _ -  _-_- _ _ _ _  _-__  _ _ _ _ _  _ _ _ _  __ -__  _--- _ _ _ _ _  _ -__  _ _ _ _  
_-__ _ _ _ _  _ _ _ -  CLAYSINE 
_-__-  _-___ _ _ _ _  _ _ _ _  

lcont fro otmeI organics tkwghwt, OCCOS~OM~ in 
thiy discontinuous ~ e m s  ord rcre cool chunks [os ot 53 E l  
obove coliche clost ot 53 9’1 Thin, porollel loainotlons 
ot 45 ? ’ - % I  in orgmic-rich portion, rest OF unit, Hkre 
core is intoct, is mssive m d  free of bedding Froctures, 
heeled with Fe-oxides o d o r  (rorelyl colcorews sinerol izo- 
t ion, present in locot ions os drotin froctures occosiono1 I 
lined uith cool1 froyents los ot opprox 51 8’1 hterio 
ot 98’-50’ is pu verized, but pieces show Fe-oxide ninerol I -  

_ _ _ _  _ _ _ -  _ _ _ _  
_-_- _ _ _ _  - _ _ _  _ _ _ _  _-__ _ _ _ _ _  _-_- _ _ _ _ _  _--- _ _ _ _  _ _ _ -  _ _ _ _ _  _ _ _ _  _ _ _ -  _ _ _ -  _ - _ _  _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ -  _ _ _ _  _ _ _ _  _ _ _ -  _ _ _ -  _-_- 

1 ! 



OEgRIFIIM 

brown IlOYR 4/61 Ip to FOX 15I Silt Porosity ni I to 
opprox 51, md eoter 1 ere froctured Fe-oxide nodules 
exist (0s ot 44 9 !T ’ I  Ceslent is a-oilloceous DIUS in sore 
areos Fe-oxides ltroce to soel o d o r  colcorko;s noteriol 
Non to sli tly friable, slitt l  to mod fissile Fe- 

degree elsehere m d  rore belou 50’ Col ich present os 
blebs (0s ot 99’4 3’1 and fracture fill 10s ot 46 8’1 and 
to lessef degrees elseuhere Troce f g lcont belwl 

oxide-em I! d ot 44 7’45 15 I 41 5’-48 1’ md to o IeSser 

Icont froln obovel orgonics th-oughwt, occosio~ll l y  in 
thin, discontinuous seoms ond rore cool c h k s  10s ot 53 8’, 
above colicht clost ot 53 9’1 Thin, porollel loninotims 
ot 45 7’-%’ in orgmic-rich portion, rest of  unit, Hkre 
core is intoct, is massive m d  free of bedding Froctures, 
heoled with Fe-oxides o d o r  (rorelyl colcorews ninerol izo- 
t ion, present in locot ions os drotin Froctures occosionol I 
lined Hith cool1 froyents (os ot opprox 51 8’1 lloterio 

zotion m d  this portion oppeors heovily froctured, though 
orientotims ore obscured [e-oxide-rich zone ot 44 7’- 
45 15’ shms IKI cleor orientation of ninerolized frrnctures 
Dry lo01 Fines I851[-951 Cloy1 

‘i 
ot 48’-50’ is pu r verized, but pieces shou Fe-oxide ninerol i- 
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zotion md this portion oppeors heovily froctured, though 
orientations ore obscured Fe-oxide-rich zrne ot 44 7'- 
45 15' shws IW] cleor orientation of mined ized froctures 
Dry loOI lines (851-951 Cloy1 

Toto1 Depth 56 9 ft 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

1 of 1 

Bedrock 

Page - Project OU1 Phase Ill RFVRI Northing 747820.4241 ft. 

Location 
Date Completed 11-23-91 Original Depth 56.0 ft. Aquifer 
lnspeaed by C. Bieniulis Date 
Checked by J. Ostergren Date 7-21 -92 Depth Interval 0 - 56.0 ft- 

881 Hillside Easting 2085024.0557 ft. Well No. 38991 

11 -23-91 

Ground 

3edrock contact = 

Clay stone 

Clayey siltstone 
(28.9 - 44.0 ft.) 

Elevation of top of surface casingriser pipe 

Height of top of surface casing/riser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Grout 

Depth of surface casing below ground 

r Riser pipe ID I 

Type of riser pipe F 
Borehole diameter 

Depth of borehole 

Type of backfill 

Approximate depth of 2-inch - stainless steel centralizer 

Type of filter pack 

Depth of top of filter pack 

Type of screened section 

Describe openings 

Screened section ID 

Elevatio depth bottom of screened section - stainless steel centralizer 

Approximate 0 depth of &inch 

Length of blank seaion 

5895.93 ftJ5895.49 ft. 

2.85 ftJ2.41 ft. 

3.0 ft. 

Concrete 

10.0 in. 

Steel 

23.0 ft. 

2.07 in. 

Schedule 40 P V C  

7.25 in. 

56.0 ft. 

Grout 

21.8 ft. 

0.25 in. bentonite pellets 

24.8 ft. 

16-40 silica sand 

24.8 ft. 

26.8 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

36.8 ft. 

2.0 ft. 

I b- Elevatio@bottom of plugged blank section 38.8 ft. 

- - -___ -  Dry 11-22-91 -1 A Elevatioebottorn of sand column 37.8 ft. 
0.25 in. bentonite pellets 37.8 to 
52.3 11.; natural 52.3 to 56.0 ft.: 

TD = 56.0 ft. 

Not to scale 
I Type of backfill below observation pipe 
7 Elevatio 56.0 ft. 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39091 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

a 

OW1 Phase III RFyRI Report 
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olso present in Fe-oxide-colored ofeos fur the former ond 
whitish coliche blebs ond streoks for the lotterl Non to 
slightly frioble md fissile Troce organics olso present 
Color bmdi ond siltier zmes ore present in discontinu- 
ous, oppren ly rondom foshion -- no true bedding nor clew 
Fractures gresent lOOX Fines (7511-1WX Cloy1 Top of 
Pdrnck 0 

7-7-7 
~ - /- - /-. 
7-7-7 - - /- - /- . 
- -  /- - /-. 
7 - 7 - 7  

? 7-7-7 
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Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

NIA 

39191 

NIA 

Data Available: 

- r/ Geologic Borehole Log (LOGGER Format) 

- r/ Geophysical Log 

- r/ WeII Construction Summary 

OU1 Phase III RFYRI Report 
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Sondy, Cloyey S i l t  Hith troce Grovel Very dork brown llOYR 
2/21 Grovel lop rox 51 of bulk1 up to 1')  sond v f g to 
v c g lmeon:m g ! Poorly goded Subongulor to subrounded 
lw  plosticity Grovel quartzite, schist yeiss Sond 
quortz, some rock fragments, troces le-oxides, nuf ics, mico, 
orgonics Iiniervol is rooted1 No bedding opporent Dry 
lroce Grovel, 19%-232 Sond, 761-82% Fines [more silt thon 
(Id 
Nn hco.erv for this LntervoI 
C l o i  uith S i l t ,  troce Sond rrom 2 0'-3 0', brown IIOYR 
5/3\. from 4 0'- 6 6', I I ht ye1 lo~ish brown I2 5Y 6/31 with 

d 
mottled / I  hi y o y  12 5Y 7 121, light 
6/21, and 9 nitn increosed Fe content) 

Cl icont from ohovel bleb5 m05i concentrated ot 2 0'-3 0', 
less so irorel from 4 0'-5 75', ond olmost nonexistent from 
6 0' to 7 1' Disseminoted colcoreous content o h  decreoses 
wi th depth IC bedding rjppreni ht ire intervol, perhops 
excepting 2 0'-3 0' portion< looks like bedrock with o 
miniscule omount of grovel ond sond, therefore, occurote 
locotion of bedrock contoct is difficult, ond IS only op- 
roximoted here lbosed on color ond lock of sond content1 

CLAYSTONE Clo stone Groyish brom I2 5Y 5/21 ond I ight bromsh groy 
12 !Y 612, I O Y R  6/21 to 8 5') from 8 5' d o q  colors ore 
1 1  hi roy l5Y 74 to 2 5U 7/21 to light bromish groy I2 5Y 6h, !e-rich pctches from 6 9'-9 4' includes 0 1  ivt el I O H  
12 5Y 6/61! yellouish brom llOYA 514, IOYR 516, lOYA 5/81 
90X-100X Cloy, bolonce silt Porosity:niI to opprox 51 Ce- 
ment orgi / ~ O C ~ O U S  plus occosiono/ troces coIcoreous cement 
Iond rore coliche blebsl ond troce to some Fe-oxides Irich- 
e51 o t  8 9' 9 4'1 Non frioble, slightly fissile lroce or- 
onics, le-oxides lobwldont Fe-oxides ot 8 9'-9 4'1 No bed- 
ling opporent Dry lop of bedrock - 7 1' 
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est o t  8 9'-9 SI Nun friable, slightly fissile lroce or- 
jonics, Fe-oxides lobundont le-oxides ot 8 '?-9 4'1 No bed- 
ing opporer.ii Dry lop oi' bedrock : 7 1' 

__ VIA obtoined from - this intervol 
$ O f f  05 ObOve 

oy i lOYR 6/21 to groyish 

o m o x  1OX-3O'd Cement oroil- 

roy IIOYR vY; iroce Io%-3x1 v f g 
o subrounded, quortz smd, 20X-45X 
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N O N E  Clo stone Hith Silt 11 ht olive brom 12 5Y 5/41, light 

orov 12 5Y 6/21 101-201 $ I  It Porosi tv o m o x  5HOX Ce- 
ye1 i ouish brom I2 5Y 6/! 2 5Y 6/41, ond light bromish 

hibit's identificotih of  ony bedding 
5'49 9', 21 5 ' 2  O', 23 5 -24 2'' 
UI 

ient or I I locews Ius troces colcorhus' bnd fe-oxides 
Nm-fri 2 1  le, slight y fissile Troce orgonics Color bond- 
irg hich is wavy, indistinct, od discontinuous, MY rep- 
resent soft-sediment deformtion of  lminot Hoirline froc- 

t, healed Ntth fe-oxides Dry 1001 
flv I 

roc; Sond 11 t brwnish ro 12 5Y 
brow 12 5Y 6 P 31 Troce I I! I- XI 
ounded, quortz smd, o rox 251-401 
osity approx 151- OX Tement orgi I -  
corews m d  Fe-oxide, col iche md fe- 
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SIAE PLAN[ COOWIINATI TOTAL UPIH lFTl 4t 5 GpDUMl CLEVRIION IF I I 5916 16 Pwti  ist ti^ rtim LOG Of BORING “BfR 
NORTH 748009 RAM OU1 CASINi OIfflCKR IINI 2 07 GLOLOGiSl KRWJHB 
lRSl 2B4921 LOCAIOA N U N A  11 BOREMlli OIRUEIEA llNl 7 25 OAIE RILLE0 12/09/91 3 9 19 1 

NtiNKS 

Mo r w i r y Fnr this ialervol 
SomP nsnhave 

II0h 3/21 dork ro ish brown IlOYR 4/21, 30d bronn 12 5YR 
3/21, ond broun 1 9 8  OY 4/31, Hith chips ond clots of cool 
thot ore block IN11 Sond, 1X-3X8 is v f 9 ,  subanylor to 
subrounded, 651 75% S i l t ,  bolorice cloy Porosity opprox 
I%3OX Cemeni oryi I Ioceous ond probobly some iln/Fe- 
oxides o/so S l i g h t l y  to mod frioble slightly to very fis- 
sile Sond is uortz troces le-oxides mico, mofics, or 
-onics resent !hroupt, being most obundont ot 34 8’- 
!4 9’ iere cool poc et is present lntervol is thinly bed- 
ded at 34 9’-35 5 lominotions b e t m  34 9’-35 25’ show 
soft-sediment deformotion ond possible bioturbotion (the 
M e r  is not cleorl, deformot ion present to o lesser degree 

SllISlONi lcont from obovei ore t e norm 2x1: ~ ! e p ~ ~ ~ q o n i c s ,  coni 1 

Clo ey Siltstone uith orgonics Very dork ro ish brown 

M ~ L M  % d : 1 1 q ~ &  1 n 18 I 
I 

prl!lli 
no deor evidence of rrocturing rather thon ri locemeiit os o 

- - _ - x m u ~ ~ ~ j  M s nri 971-991 rrws 1tl1-7 SiItl 
Cloystone ~ i f h  S i l l  Dork ‘royish bronn I2 5Y 4/21 :th 
siltv oocke? thot ore l io i! t vellowish broGin I2 5Y 6/31 to 

l iiyhl h i v e  broun 12 57 57’31 bnd fe-oxide-rich oreus to yel- 
j9ki5ta brohr, IiCYR 5/6, IOYR 5/81 ond dork ye1 Io~ish brown 
iIOYR 4/61 I\!-201 Si It, bolonce Cloy Porosit opprox 
3-51, H I  th si i t)i pockets lrore obove opprox 36 6., in- 
creasing klo~ opprox 36 6’1 hovtn porosity opprox 201- 

ciolt i i  rich o t  36 5’ 36 6’ ond 37 1’ into underlying unit1 
!on to siiohtiv frihie siiohtlv to mod fissile cottered 

302 Cemeni is orgl~ /ocoous, truce 9 o some fe-oxides lespe- 
troces orgihck No the bedding o orent fe-oxide-healed 
froctures evident ot 36 O’, 36 3, ! 6’-36 l’, ond 37 2‘ 
rv Inn% lines 180%-85XVl 
Siltstone wth Cloy light olive brow 12 5Y 513, 2 51 514, 
2 5Y 5/61 to olive brown ( 2  5Y 4/31, nith rncreosed Fe- 
oxides to dork vel hish brom IlOYR 4/61 ond stronq brom 

;?llsiONi 

t i  5YR 4/61 lrbce v i 9 ~ subongulor to subroundeddsond, 
80%-851 Si It, bolonce Cloy Porosity opprox 25X-35X Ce- 
ment OT I I Ioceous, truce colcreoUS lstrongest ot 40 0’- 
o prox 41 5’, 91 5 -42 0’1, le-oxides [most notable ot 
31 2 I - 3 8  5’ 40 0’ 40 5’1 Slightly to mod frioble, mod 
10 very iiss~le Sond is quorlz, troces Fe-oxides, mrifics, 
micos Scattered troces orgonics Beddin is disrupted, 
discontinuou;, exhibiting soft-sediment de 1 ormotion Hith 
c~oyey voi iit‘s ord lominot ond si It pockets to mossive si It 
7ones Somt oreos lespecioi l y  opprox 41 0’- 43 0’1 too 
broken to determine bedding Unit is more cloy-rich Icont 



o[suIIPIlar 
light olive broiln 12 5Y 5/31 ond fe-oxide-rich oreus to yel- 
lo~ish brow (lOYR 516, IOYR 5/11 ond dork ye1 l o w h  brom 
IIOYR 416) 15X-201 Si It, bolonce Cloy Porosi t opprox 
11-51, uith silty pockets lrore hove opprox 36 i’, in- 
creasing belou opprox 36 6’1 hovin porosity opprox 20%- 

ciolly rich oi 36 5’-36 6’ ond 37 1’ into uderlyin unit) 
Non to slightly frioble, 511 htly to nod fissile Loftered 

froctufes ebiden? ot 36 0’ 36 3 ,  f 6’-% 9’, ond 37 2’ 
Siltstone w i t h  Cloy  ebro#n12 51 513, 2 5Y 514, 
2 5Y 5ibI to 0 1  ive b 131, uith increosed Fe- 
oxides, to d a d  yellowish brouri I l O Y R  4/61 ond strong broirn 
17 5YR 4/61 iroce v f g , subongulor to subrounded sond, 
80%-85% S i  It, bolonce Cloy Porosity opprox 251-351 Ce- 
aept IT I I IOCFOUS, troce colcoreous (strongest ot 40 0’- 
o prox 4 e” 5 41 5’-q 0’1, le-oxides host notoble ot 
3! 2’-38 5’, $I 0’-40 5’1 Slightly to mod frioble, mod 
to very fissile Sond is quartz, truces Fe-oxides, mofics, 
sicos Sco’fered troces or‘gonics Beddin is disrupted, 

cloyey i o r m  ond lominoi ond silt pockets to mossiie silt 
zones Some ore05 lespectolly opprox 41 0’- 43 0’1 too 
broken to determine bedding Unit is more cloy-rich lcont 
be l od  

3OX Cement is orgil Ioceous~ troce 9 o some fe-oxides kspe- 

traces orgonics No true be 1 ding o orent le-oxide-heoled 

by.  uulj5m 

disconiinuoi!: ex$iSrtinq soft-sediment de ? ormotion iith 

lISION[ lcont from obovel ( t o  cloyey siltstone od silty cloystonel 
from 42 5’-43 0 , Ihis portion of unit olso contoins colcof- 
eous moteriol Some of the intensely deformed portions noy 
be breccioted or bioturboted, olthough obvious signs of 
{nest processes le s/ ickensides, inf i I led burrousl ore 

__-_---~&,hldlq- shsnod, 981 991 finPs-R5! SI It1 
No rmvery Tor thi: intervol 

Geotechnicol samples obtoined from {his intervol 

3ilSiONi Some os obcive 
mL Cloystone kith Silt light olive brow 12 5Y 5/31 to oyish 

broiin 12 5Y 5/21 ond dork qroyish broirn 12 51 4/21 t i  T h oc- 
iosionol Fe ode-rich Iominok h c h  ore ye1 IoHish broln 
IInYR 5/6, IOYR 5/11 to dork yello~ish brown llOYR 4/61 101 
-2016 $1 it Porosity opprox 4 H X  Cement orgi I hceous, 
truces Fe-oxides ond colcoreous cements? colcoreous content 
enerol l y  corresponds to locot ion of le-oxides, so le-cor- 
!onotes rnoy O k O  be present Non t o  SI I ht ly frioble, 

43 !5’l Iroce‘orgonics, generolly os specks ond chips of 
S I  I hi I y  to very fissile host fissile o 9 top! 43 0’- 
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U.S. Department of Energy 
Rocky Flats Plant 

Groundwater Monitoring Well and Piezometer Report 

Form CT6A 

Project OU1 Phase 111 RFVRl Notthing 748009.1 771 ft. Page 1 of 1 
881 Hillside Easting 2084920.9155 ft. Well No. 391 91 Location 

Date Completed 32-9-91 Original Depth 46-5 ft- Aquifer 

Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 46.5 ft. 

Bedrock 
Inspected by c. Bieniulis Date 12-9-91 

Ground 

3edrock contact = 

Claystone 

Clayey siltstone 
(38.5 - 43.0 ft.) 

Claystone 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below ground surface 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Grout 

Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter I+ Depth of borehole 

- Typeofbackfill t Approximate depth of 2-inch 7 - stainless steel centralizer 

r Elevatio depth top of seal a 
I 

Type of filter pack 

Depth of top of filter pack 

top of screened section 

Type of screened section 

Describe openings 

Screened section ID 

Elevatio&&bottm of screened section 
W 4 ~ 

Approximate depth of 2-inch 
stainless steel centralizer 
1 Length of blank section 

591 9.36 ftf5918.32 ft. 

3.2 ftJ2.16 ft. 

3.0 ft. 

Concrete 

10.0 in. 

Steel 

12.0 ft: 

2.07 in. 

Schedule 40 PVC 

7.25 in. 

46.5 ft. 

Grout 

27.0 ft. 

0.25 in. bentonite pellets 

30.0 ft. 

16-40 silica sand 

30.0 ft. 

32.8 n. 
Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

42.8 ft. 

2.0 ft. 

E l e v a t i o e b o l t o m  of plugged blank section 

Type of backfill below observation pipe 

44.8 ft. 

------- Dry11-20-91 -1 Elevatio 0 depth bottm of sand column 45.0 ft. 
Natural 

46.5 ft. TD = 46.5 ft. I e E l e v a t i o e o f  hole 
Not to scale 

)/SI92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

BorehoIe Location Number: N/A 

Monitoring Well Location Number: N/A 

Piezometer Location Number: 39291 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

v Geophysical Log 

- d Well Construction Summary 

a 
- 

OU1 Phase IU RFYRl Report 
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U.S. Department of Energy 

Groundwater Monitoring Well and Piezometer Report 

Form GT.6A 

Rocky Flats Plant 

OU1 Phase 111 RFVRI Northing 747948.5072 ft. Page 1 of 1 Kt 

tion 
completed 12-2-91 

:ked by J. Ostergren Date 7-21-92 Depth Interval 0 - 55.5 ft. 

881 Hillside Easting 2084973.7217 ft. Well No. 39291 
Original ~ e p t h  55.5 ft. Aquifer Bedrock 

?sed by K* Maley Date 12-2-91 

Ground 

ledrock contact = 

I Claystone 

I Clayey silltstone 
and 

silty claystone 
(25.3 - 49.5 ft.) 

v 30.5ft. I 
I 12-2-91 

Elevation of top of surface casingriser pipe 

Height of top of surface casingriser pipe 
above ground surface 

Depth of surface seal below 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Grout 

ground surface 

v- Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

Borehole diameter 

Depth of borehole 

Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer f-r Type E leva t i o&&top  of & of seal 

Elevatio depth bottom of seal 

Type of filter pack 

Depth of top of filter pack 

E l e v a t i e t o p  of screened section 

Type of screened section 

Describe Openings 

Screened section ID 

,I Elevation@botlm of screened section 
Approximate depth of 2-inch 

Length of blank section 
- stainless steel centralizer 

591 0.68 ftJ5910.21 ft. 

2.3 ftJl.83 ft. 

3.0 ft. 

Concrete 

10.0 in. 

Steel 

13.5 ft. 

2.07 in. 

Schedule 40 PVC 

7.25 in. 

55.5 ft. 

Grout 

28.2 ft. 

0.25 in. bentonite pellets 

31.7 ft. 

16-40 silica sand 

31.7 ft. 

33.95 ft. 

Schedule 40 PVC 

0.01 in. horizontal slot 

2.07 in. 

43.95 ft. 

2.0 ft. 

Elevation&&boaMn of plugged blank section 

Type of backfill below observation pipe 

45.95 ft. 

45.95 ft. 

Natural 
E E l e v a t i e b o t t w n  of sand column 

.. 
I =I E l e v a t i a o f  hole 55.5 ft. 

Not to scale c/ 

V.51'92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 

Monitoring Well Location Number: 

Piezometer Location Number: 

39391 

NIA 

NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

0 

OU1 Phasem RFYRI Report 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39491 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 PhaseIII RFyRI Report 
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yellowish brow IlOYR 516, lOYR 5/81 Rore grovel, to 0 8") 
smd v f g to f g Poorly yoded Subongulrr to subrwded 
kdium plosticity I r  Sad is plortz, t r o c e  mfics, nicos, [e- 
oxiks,'grovel I S  te-stone, 'smdstone lroce orgwics No 
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Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39591 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase III RFuRl Report 
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No recovery for this intervol 

:L Silty Cloy uith Grovel ond Sond light olive brom 12 5Y 
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!s!!cm ! 5 7% Gravel 7% Sond, 86% lines IopproK 18X-25X 

r l t i  
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ongu 9 or to subrwnded son ! 5 ond grovels tledium plosticity 

lot01 Depth 3 n ft 



Appendix A1 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: NIA 

Monitoring Well Location Number: 3%91 

Piezometer Location Number: NIA 

Data Available: 

- l# Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

& Well Construction Summary 

a 

OU1 Phase lU RFYRI Report 
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U.S. Department of Energy Form GILA 

Rocky Flats Plant 
Groundwater Monitoring Well and Piezometer Report 

Project OU1 Phase 111 RFVRI Northing 748356.9583 ft. Page 1 of 1 
Location 881 Hillside Easting 2083634.4566 ft. We11 No. 39691 

Date Completed 11-11-91 Original Depth 18.0 ft. Aquifer Bedrock 

lnspeaed by B. Pdivka Date 
Checked by J. Ostergren Date 7-21-92 Depth Interval 0 - 18.0 ft. 

11-26-91 

Alluvial gravel, 
sand, and clay 

I 
I 

Top of bedrock = 
6.8 ft. 

Clayey sandstone 
ovetiying claystone 

at 8.0 ft. 

Dry 11 -26-91 
.------- 

TD= 18.Oft. I 

Elevation of top of surface casinghiser pipe 

Height of top of surface casinglriser pipe 
above ground surface 

Depth of surface seal below 

Type of surface seal 

Surface casing ID 

Type of surface casing 

Grout 

ground surface 

I../t--- Depth of surface casing below ground 

Riser pipe ID 

Type of riser pipe 

I 
Borehole diameter I-€ Depth of borehole 

L 
Type of backfill 

Approximate depth of 2-inch 
stainless steel centralizer 7 
Elevatio depth top of seal 

Type of seal 

E l e v a t i e b o t t o m  of seal 

0 

Type of filter pack 

Depth of top of filter pack 

top of screened section 

Type of screened section 

Describe openings 

Screened section ID 

Length of blank section 

tc 

6008.76 ftJ6008.37 ft. 

2.5 ftJ2.11 ft. 

3.0 ft. 

Concrete 

6.25 in. 

Steel 

2.5 ft. 

2.07 in. 

Schedule 40 P V C  

11.5 in. 

18.0 ft. 

NA 

3.0 ft. 

0.25 in. bentonite pellets 

6.0 ft. 

16-40 silica sand 

6.0 ft. 

7.0 ft. 

Schedule 40 PVC 
0.01 in. horizontal slot 

2.07 in. 

9.0 ft. 

2.0 ft. 

3+-, Elevat ioebottom of plugged blank section 11 .o ft. 
I Elevatio&&oltom of sand column 11.8 ft. 

Natural <+ Type of backfill below observation pipe 

,I Elevatio@of hole 18.0 ft. 
Not to scale 

Ql5/92 



Appendix AI 
Drilling and Sampling Data 

INDEX OF DATA 

Borehole Location Number: 39791 

Monitoring Well Location Number: NIA 

Piezometer Location Number: NIA 

Data Available: 

- d Geologic Borehole Log (LOGGER Format) 

- Geophysical Log 

- Well Construction Summary 

OU1 Phase Ill RFYIU Report 



4 

4 



brown iIO'rh Y:\ ! o  dori 

thon belon t~ 5' Porosity 21-81 Cement or illo~eous plus 
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Ioctoi.!~ P I U S  tr~cts colcoreous ond fe oxides SI I 
moderotely irioble und fissile Sond is quartz p 
JM!JT&iP ? *', rind nt wnx fe oxide groins, raf ics, mico lhin to medium parol le1 Iom- 
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